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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
measuring optical SNR by which the optical SNR of WDM 
type optical signals in which optical signals are 
multiplexed at a high density, preemphasis method, 
optical communication system, measuring circuit, and 
controller. 

SOLUTION: The method for measuring SNR, with by 
which the optical SNR of optical signals on the emitting 
sides of optical transmission lines 11 provided with a 
plurality of stations 12 each incorporating an optical 
amplifying means 21. which amplifies optical signals 
among the transmission lines 11 Includes a first step of 
finding a prescribed physical quantity in the stations 
12, a second step of finding a partial optical SNR on 
each station 12 based on the physical quantity, and a 
third step of finding the sum of the inverses of the 
partial SNRs and the optical SNR which Is the inverse of 
the sum. When this method is used, the optical SNR of 
high-density WDM type optical signals can be measured, 



because It Is not required to measure the ASE 
superposed upon the WDM type signals by means of the 
amplifying means 21. 



COPYRIGHT: (0)2001 . J PO 




« • ■ « 



<19)B*H^*flFiT' (JP) 



(12) ^ 



(A) (ll)»f^ttJ»i^i!«^ 

^#^§2001 -203414 
(P2001-203414A) 



(51) Into.' 
HOIS 3/10 



F I 

HOIS 3/10 



Z 5F072 



mmsm m^<om33 ol (^47m> 





1$H2000-g387(P2000-g887) 


(71)tBBA 


0000(^223 










<22)m§|B 


¥^12^ 1 ^ 18 B (2000. 1.18) 












1^ 






















































<74)<mA. 


100072718 








#3a± 1&# Affi Wl«) 








miMizm< 



(57) [^] 

S N R $:a!l^-t S N Rm&:mi5^ 

t)f3®ijig«:&^S:fiJMLfc^sNRiji!isa{S, ^yx> 
jteaiss 1 1 ©itffiMtcfet-tsjteM-^a))^ s N R ^m^ 

«r5V^T^®^l 2C!>-^•4^■?tl^COV^TS|5^SNR 
S:*«>Sll2>t7^»j/.-:/i:, SI$4>)16SNRCW§®S5fnS:^«) 

T $ ?3 {ca^5pfn(^>«T:-fe-5)^ S N R 3 

#® 2 1 -eWDM:&S3yi-^lcaSSnS A S E Sriffl^ 




1 

NF-G-h' V -A f 

Pom 20 

NF'h'V'A f 

Pin 30 

tt, :/^>i7^h, mmm^(n>m.-mzn^Zs-^^mw. 

0S3] 



Pout 40 

luiESP^J-^-^M^mi, Pout T'^«$tv-&:ii:5: 

isi: ss^j® 1 \zmm^^im^mm:Jsm. so 
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tcm^Wi^m^^ms^tzi3»^^im'^x^^ z. t 

m&mmz-iB^^x. 

ibtu ^mz-i3\-f^m^<mmmt:f!mts>m^^m 

msm&^m(DWi^m^-^ i^mi^(Dmiz:j3»^m^ 
ti^smi(om<D'tn'etiiz-z3\>^xm^^^Mm^it^ 

^(Dm.MizMjt-t^mmiv^^zj^^isb^ybm-^Mm^ 
im^mmKmm^?>mmiAf(D^t.iz. 

0S!(4] 

NF-G-h'V'A f 
Pout 

J:b®53^|glC*@^-r€>MJmA f <7)=fe;i:tC, 

NF-h- vA f 

Pin 

[ft^i 1] mmm.mm&i,t. ffi:^j^i/^;bP 

out feJ;ZBt^mNF-efeU. 



Pout 

tmm^ifbm^Mm^mt. Pout T-^snsziii^: 



3 

m^m 1 3 1 mmmcDimsAt. }<ts% \^^n^ p 

So 

«f^BH^©yfrft#®^^v^4^^cov^TffiSaslS4>^-^*f 20 

m^^mL(Dmi:m:^^mt^mizmM^m^n^^ so 
'S-im^^mmx^im^n^i'^xamm^izK^x^ 

i:mbm^imm^ti&miZM.-DX:iiibS>$^ 5 y 

mssmi(Oim^<D^ix^niz-D\,^x^g) 23ixr=mm 
^(Dmti^t^xmtfj:^ J: t> izwmmi(D%m^iz-D 
^^xwmytv^^v^^-t^mexy'-j^t.km^^z. 
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m^^mc<om^mx^myb^^iz^mrm^ 

3X7=-»y:?'i:. 
4:;^7^<y::^ii, 

msmm)-^y^fj\^-':f(D^t\i^i(\\z-o^^x. mms^ 
mmsmcmif'-t^x^t.f^^ j: o \zmij-^7. ^n^- 

out, $IWtil!CNFfeJ:U5flJ#GT'fey, 
|fflBgP4)-3^#*t^itli, :/^>^^h, tfi8B3^ 

mi) 

NF-G-h' vA f 
Pont 

T'gftSn-5.^i:$:mi:t--g.ff#:^l 5>&v^b»*3« 
1 7 (^v ^-rtl;6^ 1 i^fcf^©^ U x-yyy 

ItiBgP^S^-^MI^Jtli, y^^^SSth, tfflB^tM 

]m^^mAzim-t^m\mi^f<D^hK. 



(4) 

5 

NF-h- vA f 

Pin 

out feJ:0?tS^mNF-efe»J. 

iJb(D^micmmt&mmL/^ f ® 1. 1 tc lo 



Pout 

tmsm^m^mm&mi. Pout r^astis^ii?: 

5^V^blf*3®l 7<Z>VN-m*>l]S 

tci^cD^^U r 20 

^l^:ili-sst*]»l 5^VNL»*ffli 7®<rN-r*i*^i3gic 
8B«® ^ U X > -7 r i^x;^ 

2 3 ] %^m<DmizmL<Dybm'^^m^ 
mmt. 

m^m.t^m:^^^t^^!^i-^^m'y:^9-2^. 40 

out , Jt#figS[NFJ3<feU^GT'fe»J, 

^(DmmzMi^-t^mmiy^iB^vi^^i^^ytm-^mm 
ib(D^mizm^-t^mmi£^ f (o^tiz. 
mi 0] 

NF-G-h- V -A f 
Pom 

T'^$n-&:ii:$:#gS:i:-r^lf*«2 3 icfB^®^ 
'(ii'X-5^i>.. 50 
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infe J:yW*^N FT'fe y> 
KJti 13 

NF'h-vA f 

Pin 

T'^«isnsz:i:$:mi:t--2.lt*«2 3 \z^ay^ 
out feJ;t)^mNFT'feU, 

OifS[12] 



Pout 

out1?fey, 

tffiEgP^^t-^^fJI^ibli, Pout T-S^^tiS^tS: 
in-C*>y, 

n.iL-t^m^-^zz\z^m.(D'mm*y7.^h.. 

x^%^mmiL-k^h\zmx^z.}L^im.}L-tm,iici^ 

[it*«3o] ^fy^mmz^^^mm^w^ 

(D'}{^^^m^^7L^m%>^m(DM&mz^\^^^ 

[»#«3 1 ] '}imm(Im\z^^^mm^w^ 
(m^^immLm^^Wim/^kciMmmziBVi:^^ 



(5) 



[000 1] 

(wavelength-division niultiplexing, liAT^ rwD 
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{pxr. %sNRj tmsiB^s. ) feii^-ts***^ 

[0 0 0 2] 

mt%^mmt<Dmxmm^^m^^yt^mm\z^^ 

^"t'-S S^SfeHi:)^! (amplifiedsjmtaneous emission, 

jsjAT, TASEj iiHSiB-rs. ) if^MMi^n. $e>ic, 

[0 0 0 3] |g2 0li, Se*(D3tSNRMS:&?£S:fi^ 
A^<Z)^iiipg^lCj:oTltipiS4v AS E*^««Sti;t^ 
V ^ :^ ;i/ 4 ® 4 M®)t^l^3!)^:R#a$ 4XT V N 

■So ^LT, ig2 0(CBt-rcfce){c^-^o) 

[0 0 0 4] Zl©<j:e)^WDM:^^-^Tli, =&c 

h. <D3tSNRli, Z.aWDMlS^^^0)7.^^h}V 
^A^gj, :iOD^-5ch. A^S$4^T^.^S?^^:5 (EI2 0 

zi©^sch. i:ziixicgigf-r 

-5 c h . ■miM.-^nx ^ ^^m.&(Dm^^mm.-& (s 2 

[0 0 0 5] HKlc, 3til«s^:^-5^A®i/^;i/^f 

^iif^-mmrmi3mii5iimmmmm>tz.Mz. 
hmntzm^d!mm^\zis»^ vKA^^>(^is.Em^^ 

tir^V^)\y^^^ti^h^\^X\^t.o. Zl(Dfc«b, 

nu-(Dch. \z. ^miy:^^i>'ii'^^'t^iik±.(r>m 

(bit error rate) Sr^USo 

[0 0 0 6] ^37?, T/'Jai^^rS/;^*^, wdm:35^ 



g 

^(^mQ 0 1 P«3®^1^9 1 1 t-^StlfeWDM 

0 3 a>m^f£ if ^nm-t^ < mm^nx. ^'§:mm q o 
4 iz&^^tix^m • ^aasnso ^4>M^9 o 3 

[0 0 0 7] WDM:7^^3^#-^lt, ZL^^miSmQ 0 1 
p^®:/" U x> 7 r i/:^f^mm^ 9 1 2 {c J: o T, ^ U x 10 
[0 0 0 8] :fu:^yyriy:^mnm^9 i 2ii, yt^ 

fi^9 0 4 ch. (D)^SNR^CS^V^T. 

^^9 1 lT?^$tlfc#ch, {C?!ff5t-S^#®^ 

Rli, 3t^fiM 9 0 4 mzm:^ <bt\,tc% S N RtfJl^dll^ 
9 2 2, M^lf. v^.^i' h^i:«T:>-^-fiffCJ:oT?)(!I^ 

Eff^g 3 l{CJ:oTe3llStl-£>. 
[0 0 0 9] :/Uai>>'ri/XfiJWllIS&9 1 2 20 

^27.^V^t. LT, :iCD5pJ^i:^§^1^9 0 4 (Cfe 
t:t^ch. l«)^SNRi:®M$:#«b-5o 

[0 0 10] m^T.'rvfhx^x. ymmm^owt. 

z.a)m^^^ir^t£\-i(7i%\y^)h^ c h. i \z-mw.\^ 
X. ch. 103tl/'<;v$:i^-t.g>o ll4X-r^v:/i:L 
T, iiUlOym 2 ^> :/^3 J: t/H 3 WDM:& 

Z:©J;e)tC)^^fiM9 0 4fCfe(t-2>#ch. ©)tSNR 
*^^V^^C^L<J&■5J:■^)^C)'6illf8^9 0 1^CS3V^T, # 

"[0011] z.a>^9bm^a>9t\y^)^^^^^!!&•t^z.il 

T, WDM:^^I-^{cei:re^^S-^®^SNR;^'tS 
ji-fb^tvSo 2^M^ (point-to-point) ®)tiifg2/'X 

gg^O 6-0 6 9 8 9 #|g¥0 9-2 6 1 2 40 

0 5-§-^^j3J;J>'#gg5]Zi 1-1 0 3 2 8 l^^x^iZf^ 

[0 0 12] $^(c, ifi^Tii, 2i^mmxwDM:^ 

^^^^m^^y(Misy::^^^r£\-fxfj^<. 
^(o&s>^i:i:m&<Dym^i^vfiim{mzm^:^it. 

M (add-drop multiplexer). ^Ig^r^^o^feiilMi^X-rA 
<iD|^*^:^$ttTV^S. ^LT, 3®ADM«iigti, 50 
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* • mxt^mm ' # (j[^t> toad 

'Mj tmm-t^o ) tCioT^TO^SloItC^^o 
[0 0 13] ZlCDOADMli, ig-S c h. • #A 

■t^o zicD^tc, yty>()V^{t. :9iig-r-5ch. 

^^u-ta-fX'^jt<. -icDch. (DmM^^'ii^n-t^m^^ 

ieffllCfet-JSASEt)I^*f -So 02 2l±. OADMT' 
c h. 3 • mX\^t=.VJ'DM^%m^0>7.Ki; h 

[0 0 14] Mx-li. 02 0lCg^-rJ:e)?fc4M®WDM 
^3^#*^e>ch. 3 • #A1-S^T'tt, O 
ADMli, A S E Sr-g-feT c h. 3 ©^ft^RSrt^i^Dvilt" S 

h. 3 <DM«{Cif A-r-S^ Z.(Dfcl^. ch. 3 Sr^NI^ • 
#A^®WDM:^^i^-^li, EI 2 2 tC^-r J; e) ^fcX'^ 
^'h;i/S:^U ch. SlCg^-tSch. totltcfelt 

[0 0 15] $ e>tc, ^ • JfA$ti«;*^ofi^-^lc 

^f-t'g) A s E n-mi ■ mx^tit^Mmizm-^A s e 
mt. mmm^ti?>y&mm(mti^mfj^^r:^ib. as 

ECD3tl/^;i'3!)'!M'aiS. 
[0 0 16] 

iXX^^izmMmt^&KtjRi). ifftC, -?-®{g;3tl/'<;bCD 

132 3 {Cat-Tie) tc, •e®#3fefi#®{g 

SNR5:ii!lS-r-S>fw*b{C, #ch. ©«lSct>i^®?g*{C 
^l:r.S^UK;L'5:?ai^Lfci:LTt), ASElC^f-^CZ) 

^(D-^mxit. )tSNRS:^il!l^■rsz:i:7!)^•t'S^v^i:v^ 

[0 0 17] $ 3iM • #Abf-^®WDM:5?^ 

'^-^^C^v^T^3:, 02 2{Ca^-rJ:-5fC, • Abfe 
ch. ©BU'^tCfeWSASEli, #.Si[^C^'fbLTV^■g)„ 
Z.<J>fz.m. ZlCDch. ©3tSNR{i, A S E Srjil^-r-S 

SA^&S. ^UT, ^SNR©?S!l^*{CSt5v%femi 

-S^tJl'fti/XT^AT'lt, ZLOisifOtSNR:*^^ 

[0 0 18] -e^T', lt#«l;5;v^Lft*^l 4. fej: 
Of, m*«3 0«:^^L»*j®3 2^c|S^©l8^T•^i, ^ 



11 

fg-f-tCfettS A S E SrifflgaaSf •5Z:i:;ii<^SNRS: 
mziBi^^ A S E S:ilMI^-r § 3 i: <iil^ bfc^t s 

[0 0 19] 

m^?>z<D^^mmimiz^»^ms^<D9t s n r 

©^®*5:#tt>-5m 1 -ft:. m^comSMi>zm-:S 
V ^TMS:®MO^•t^-?^^^co V ^xm■^% S N R 
fg2:^7^»yyi:, aiJ4>3tSNR©2^g^$::^«), S&tc 
^IMl®iS^T'«)-5)t S N R 5:#«?)SS3 >?>^'y 

[0 0 2 0] ^LX. ±M.(DBmt. ^B^oy^i^yt 

®^eJ^®WaiWCfelt-53te#-^®3tSNR^«!l^-r 20 
S)tSNRiS«$:, ^©McDe)-fe*^e>^i-^*<i:=b2M 

«>, $e>fC3<D5a§R^D®j§6irC'feS3^SNRS:*i!^^ 

[0 0 2 1] _t32B(Dg«Itt, 3teii;^®raiC^ 

CD^-^$:?g;R#aLfcWDM:&^i^-t5:it*a-t-&3^ 30 

^■f-®-€-ti^'n{c^SSP5>^ S N R 2 
>y mLCD^^ay^n^eniz^ V ^TSI54>)16 s N R 

So T#«), $ e> icis^cDissrefes mm^ s n r s: 

^«)S^3X7^«y:?^il> E[S3^iSNR*^5:v^{C^L<75: 40 

[0 0 2 2] $e>jc ±M(^Bmt, ms£m<DrsK^ 
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[0 0 2 3] ZLO^'^tj^ytSNRm'^:^ tftSNRm 

^ S N R©^^|gtCWSf SJf » A f ® =b iltC, 
[mi 3] 

NF-G'h-v -A f 
Pout 

:&v^•r•^SNRS:#^?)SZl^:7!)>■es-5„ AS 

E i: A^T'^:&V N^^tCfeV ^T S N 

R&W-rSZ:i:j&^T'^5. -eUT, M^bfc^feSNR 

[0 0 24] 

01 li. 3fi:5g^<Z)S*^5:^-rHTfeSo 01 (a) 

it. ^^(Dm^m^^^u mi w it. a^^jv 

[0 0 2 5] mjK. ^SNRm^:^i3Ji:ZfytSNR 
S!l^^«^C0V^T, &rFlZ. mm-t?}, mi (a) tC^S 

#^2 1 S:ms^®Mi 2ii, ^fb^mi loy-is 
©agtc^sn^^ifeitmMi Oil, ^^e^mi i®fffi:& 
(D5g^cg^S4^5^^MMl4i:*^e>^$n-5„ * 
fe, :)t<t-^li, JtiKBMl Ojb^e,3tSiI«i 4{C'£il$ 
t\,^^imXf^<. ^12lCfcVxT, «12rtJC^S;i 

[0 0 2 6] z:(^)j;e)^^«t/X-rAfCfeltSftS® 
2<@©M 1 2 IS* fcli3tiimM 1 0 iljfe^^ 1 4 i:® 
raiC33W-g>3t^f^®y£SNR$:i!l^t-Sfe«?){C, ^SN 
RifU^ISMli, 11^^122 2 J;t)fi^r|llli& 1 6 i: 
;tT^^4xSo ?jl!l^#©2 2liu MiCOMl 2<Z)^t> 

*^ ^'ptA < =fe> 2 <1RJ:©« 1 2 \zmx e> tu z.®^ 1 

2tcfei:rsms®ife®*$:ii^-rs. $e>{c, m&^m 

2 2 it. yt^mm 1 4 iziim^^ti^, mMmm i e 

li. ^S^^#a2 2«)^S!l^^^ca^v^T> OTlciiR'^s 
3t S N RlRl^^T?3t S N R ^^S>^, 
[0 0 2 7] -r^fct.. ^IX^^^y^ilLT. 

iGit. mm^m2 2i)^^m^<mmM^^mLx. -r 



(8) 
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14 



It. =&«!Bt#®2 23b^e)®mfe®4felSili, -g-®**. 

#^1 2(CfetiSm^®#®4T'feS= -7^, ^3^1 
2 -3(D ^ O tCSil^^lS 2 2 ^M 1 2 (Cfe>:tSm 

^m^^mi 2x^mm-^tit=.wmmmmcm-:5\,^xz 

©Ml 2{CfeW-2.m^CD^afi$:*«?)4xl3:<feV\ 
[0 0 2 8] ftr^CDMl 2(Cj3W-g.m^®!feS 

ZKZ)^ 1 2 lcM1-Sttf:^(D5t<Si2|j?& 1 1 COSE 
Ilth^:&®3'6e3lli&l 10SEi6^CS■^fV^TJtW^^gBU 10 
ttfCDMl 2lCfet-tSm^®iM»{CjII^-rS^il{Ccfco 

^1 li:lll^©3teiiiii!&S:ffl#.LT, ^(DJt«9-®ffl 

[0 0 2 9] m2:X^^y^ilVX. mMM^l Gii. -f 
^TOOMl 2^COV^T#«^)femS®#lS*^C^■:5V^T^ 
1 2CD-?-4x-?intCoVNTS|5i>^SNR$:^K)S= US:::?.* 



* ^ >y LT, mMmm l 6 li, ZKZ)**?^:^^^')^ S N 

[0 0 3 0] ZL3T% gft^^SNRS: 
[!0fl4] 



NFjjtGjjt h V A f 



Pout 



(1) 



J* 



S N RCD^^fgtC^gS-rSMj'^T'feSo 
[0 0 3 1] Lfe;!)^oT, ^fi#$:M5C©3tm^5:«« 

®3tSNRj\k {i, ±K&®l|l*v^L||3:^5^-y:;^J: 

'J, 

^1 5] 



it. m^^V&^o ckoT, )teSNRj,k It. ch. j 
©Hk^l 2-k(CfeJ-j-S3feSNRT'fe-g)= Poutj.k 
ti, ch. j^^mk^l 2-k;^l^bi^aiStlS^(Dc 
h. ja>3tfg-^(Z)3tU'<;bT*>S. NFj,k {du ch. 
j <Z)^kMl 2^klCfelt.5$l#mTfe'g>7 Gj.k IdU - 
c h. j ©HkM 1 2-ktCfet-tS^iJt#T:-feSo 

[0032] Poutj,k=Gj,k • Pinj,k-efe<55^)^ 

e>, a5^3tSNR& 30 

GRl 6] 



N Fj^ h V A t 
PiiiLk 



(3) 



ft flit, m&oi^mmt. A:h^iy^}vpia^^zm 

(^2) X^^<bti^o ^fe. Pinj.k it. ch, 
j Tb^mkM 1 2-WCAS#$n-5#^® c h. j (Dym-^ 

ayytuKjvx^^, 

[0 0 3 3] SblC, SP^SNR?: 40 
BKl 7] 



Pontjj, 



(4) 



ffMG-efeS. ^LT, #)t«-^©)feSNRj,k It. 
(^2) T'-^;ie>nSo SftS-^fcSNR?: 
mi 8] 



(5) 



50 



S. ^LT> =S-)tM-^®)tSNRj\k ti, (^2) X^ 

[0 0 3 4] Se>{C, gP^J^SNRS: 
mi 9] 

PiBjjc .... (6) 

nismt. m^cDmmAit. m*)fcv^;i/Pin-efe€>o 

^L.T> #^-^<Z)JtSNRj,k It. (^2) -e#xe> 
tl-5o iJUl© (^1) , iSM (^3) ;&V^L 

6) <D\,^-rn<m^^^ybSNR(D^iihxm^^?> 

Mt. S N RM^^lSfefe <fc S N RlBJ^glCil:^ 

[0 0 3 5] z:®<fce>lCLT, *f§0JtC7t)^3b^^?^SNR 
iS!l^:&^feJ:tJf^SNRtl(!I^^gl±. ASE$:il^^ 

^S7&WDM:^^S-^©3t S N R S:?ftl^-t-g> Zl ^Tb^T' 
=b*.5^. lo(D^^-^®^SNR$:SiI^-tS3 

[0 0 3 6] mi (a) lCfeV%T> 
$e>tC, iiM^S2 3 Srm-So ^UT, ^i^l?&l 6 
li, il!l^^ia2 2<3D?l9^^{CSt5VNT, ^-t^zTV 
X > 7 T iy7.:^mx\ ^'fSiS?& 1 1 tCjg^:R#a$ 
^3tff#2:ft^fC3teJ3ISS 1 1 iZ7K§tt^^(D^U^)V 

i^*a2 3ii. yt^mi nzm^m^ 
n^^^^-^^wmiz^^^i i(cA*fi-s^i 2 

2 3 it. ^mmm i o iz^m^ ^ti-s. 

[0 0 3 7] 3®J:ojac3tii^i$/:^^A{cfei-tsyjx 



15 

tvx, mms^i Git. m&mm.2 2^^p>m^®i^ 
[0 0 3 8] f^27.y^-j^tLr. mMm^isii. i- 

a>mscx^s>mmytsNR^^tb^, 

[0 0 3 9] ||4X5^<y:/tLT, E^BmSNR;b^^V^ 
{C#L < ^CS J: o iC^(Dym^iZ-D\,^XM u^^i^m 
S-r-So (^2) li, §g-2>^#*^^ei3lg&l 

t-t-Sft,^® 2 ^®MW(Cfel-t-g>5t S N R 3 
T'^-So Zl®ffit®2f@©^l 2ra{Cfei-t'g>^SNR$: 
IEISl3tSNRi:i^SSfr-5zii:tct-5. zl(Z)#^{cfe^^ 
T, 'ftS(D2MOMS:. ^^^t#:^^S*!J(CA*fStiS 
^1 2*fctt)'BiftMi 0, iBM 9m&ilcMm^ti 

1 2 * ;t (i^MM 1 4 -ttm. Kr^^ S N R 
[0 0 4 0] mA.it. ^mmmi o:^^^^^M•^ixmm 

-eMffi StV-Sch. TOa^T'li, ISr^^SN 

Ri±, ^mmmi ott^fiif^smi 2-3tX'(D (^2) c 

J:o-C*«)e>tlSffi^lMl 2-l*^e>f|3Ml 2-3* 

X(D (^2) tCj;oT#*?)e5ti-Sffi^^^Ml 0:;!)^e> 
114^1 2-4*T'® (^2) iZ^^X^I^i>tl^m^Jti£ 
T'fe-So -eUT, 0:«)^P>||4M1 2-4* 
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*X'(D (^2) fCj;oT*«)&tlS'lii*'!^SNRi:-iSrf- 
[004 1] ^LT, J:3^©^yx>7TS/:^;KSS:J: 

y^ti.x. mMmmi6\i. ^aI^#l§2 2A^e>m^® 
mm^^mLx. ■t^x(Dm 1 2izi5» ^m^cDim: 

[0 0 4 2] f^2x^y^iivx. mnm^ieit. -t 

^X(Dmi 2^CO^^T#*bfem^®%^^CSo*V^TM 
10 1 2(D^tl'emZ'D\>^X^l^^^SNR^^l^^^ mSTs 

^1 2*^M^L/Tv^sEra^cSoT*^b, se^iciSSg^ 

©w^T'feS S N R 
[0 0 4 3] ||3::<.^'y^iibT, MlPlll^l 6{*, ^ 

lgS[(Z)Ml 2®^*V^tltCoVNT, gI5:0-3tSNR®fn$:Z: 

^oy^im^^^^o l|4X7^^y:/i:UT> ^t#taS!&l 

[0 0 4 4] m^y^^v^iLi^x. mm^i&it. « 
(D^mf'm^-^^^mizm.-Dx^^^o nex^^y:?^ 

:JHtO?n*^-t^T#i: J: o \Z^(D%m^\Z-o I ^T 

1 McD^tciKftS ii, ti^qiB^ 1 6 {±. 
GgS:2 0] 

30 



k-l 



S (SlS»3tSNR2^-^3(le«#31EJSIt2^) 



Ic-I 



k-l 



= 0 



(7) 



[0 0 4 5] 3::t% ^3^-^¥i^ffij,k li, ch. j 
imy!^m 1 2-kT'itiIii3 tlS^X-li, S N R Sr 

Hk^l 2-kT'itil!i$tl-5-t^T(D^-^tCi:oT# 

"ta^mi^^-Dr-mx&v. -15. ch. j;^?^ 
kMi 2-'^xmm^nt£\^m^X'\t. ^x-fes, l^;!)^ so 



oT, ch. sf}^'m^mi2-kxmm^tir^^^m^x 
\iL m^%siiKi,\L —^^^mmi,^ ) =0 

[0 0 4 6] 3<3Dj:e»Jfc:/Ux>7Ti/>c:&^tC<}:tl 

-m^mWN'DMlT^^mzzf^):^yyriy^^m 

1 0 t^mmi4: iKDmizoADMiim^^mi 2ti^ 
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feoT^-g>^-^*^iilIg- jSAStl-S^f^tj, WDM 

m ■ nA^nt^mm^M-r^A s e to^yb uK^vtim 

*':iiMS*is®T% s N R*^«ig^bSti 

■5, 

[0 0 4 71 — mi 2tCOADM?:#;^S^5i)'5^5 10 

^1 OSfcliMl 2fi^^^B^l llC^A^tU 
316SfBM 1 4 * tcHm 1 2 S c h. *^feSo 

ZKDJi-Jjfclll-MgST'feSch. |BI±&^S?){CLT, 
/N-x^y;!/-^ (mT> rp. G. J i:liiSSB1--5. ) S:f^ 

So 

[0 0 4 8] ^UT, *&*blC, p. G. [S^CJ3V^T, z/ 

7Ti/>^$:!ffe)3i:*^T'^S. mif, HI (b) li, 
i«aji:L/Tch. Sit*^8<ao#^lcov^T, =S-ch. ® 
Aj^^r^U ch. lJ3J:t>*ch. 2li, ^tJUMMl 0 

(DmoMjb^^jt^iis&i iiciim^n, m2mti^^^ 

■r-S, ch. 3feJ:t>'ch. 51*, ^2m2ti^^%^ 
S&lllCifAStU m4M*>e,:»ll^So ch. 4feJ: 

l>*ch. 7ii, ^-feii^Ml 0(D||0^;<)ve)^ej^l 1 
(Cj^lftStU ll4^:^^e34M■r-S„ ch. ei^^Vfc 
h. Sti, ^tiUfi^l 0©||OM7t)^e>^ei2lii!&lllCj|| 

#$fu ^mmi4:<Dmnmx'^m-9m-^n^, so 

[0 0 4 9] ZlOO^lCli, ch. l^^ZJfch. 2 5: 
P. G. 1 i:L/T-«i«?)lCf SZil/b^T^So ch. 3 
fej;t>'ch. 5S:P. G. 2 UT— *l«)ic-rsz.il:ft^ 
■r^S, ch. 4feJ:tJfch. 7S:P. G. 3i:bT— 
^*blC-t-5>3i:**T-^So ch. efeiO^ch. 8$: 
P. G. 4tLX-mi^iz-t^:it.t>^x^^. 

[0 0 5 0] 3®<fce){cp. G. ^mALrz.m^(DP. 

G. r^G):/'Ux>7Ti/xti, (^1) (m^SNR 
j,k ©f^yiC, P. G. p«gcZ)^ch. (D3^%SNR 
j.k©¥i^fflT'feSg[5:9-PG5pJt3tSNRni,k 40 
T, ±M®l|l^VNLI|6;^^>>^il|R|#:fei^{Cj;o 
T, 3tfi#<7))tl/^MC^B^i-SP. G. ^P^J^SNR 

[0 0 5 1] -r^fc^,, *-f, mix5^':;:/iiLT, m 
Wm^l 61*, lil^#©2 2A^e>mS<Z)4^JS*S:SffiU 
T, -t^TOM 1 2 {Cfcl-t5mS®WlS&#«)-5o H 

2 >y L-T, iH^^ i 6 -T^T©^ i 2 

sonas&ieti, MJccD^i 2<z>■?•^l-rtl^co^^T, as so 
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S N RCDfn?: Zl©MT'if tlSf ^T®3^-^{C 
[0 0 5 2] ^4X7^-y:/i:LT, MffllIS&16{±, ^ 
^-^S:io{cJlfe^P. G. &#fiS;-rs„ 

-ftLx. mmm^i eit. 2CD^ti^'n}c 

oV^T, SI5:i}->tSNR(Z)fCl5:Zl(Z)MT'ftiS$rLSP. 
G. |^(D3fe^#tCi:oT*«), ^^IZ^cm-imV^)^ 
P. G. SP4)-)16SNR$::^«?)S„ 
[0 0 5 3] m6:^y'y^thX. WMM^lBit. m. 
m<DP. G. ®-€-n-?tl{COVNT, ^CD^12®^tl 
^tllCfel-tS^^-t^i^tP. G. ^J^J^SNRil 

(Dm^m^^tb^. ^7:^^v-ftLx. mmmmi & 
[0 0 5 4] msy^^v':ftvx, wMmmieit. m 

*-<-r^T#i:7fcSJ;e)tCP. G. Sl5^^SNR5:i^1- 

So l|9X7=->y:/iiLT, mSJmi^ieti, i^snfc 
P. G. a$3^msNR^ca■^v^T^®^^^cov^T 

p. G. W©-/UX>-7TJ/X{COVNTli, $e>tC 
1) j3J:t>* (^2) S:MV^T, #*5Z:i:=bT'^S*\ 
p. G. |^{c;fev>Tli, 2mmSi(DzfV:i.yy7iy:^(D 

LT, P. G. ®^ch. i)^^^ix^mi2 (9t^m 
Ml 4) tCiSltS^ch. ^CoV^T^SNR®^*|IffiS: 

[0 0 5 5] ||2X7^>yyi:l,T, 
12 (^^m^l 4) {CfeltSc h. l(Z))tSNRi;® 
M&^^S. l|3X7^^yyi:LT, P. G. (D^ch. 

*WAS^x-&Mi2 (3feiS«Mio) (i, :i<Dm^mm. 

■r-5>:/cl-J<Z)3tl^^;i/S:ch. KCAtMbT, ch. 1® 

[0 0 5 6] ^4^7-y^LVX. &J::(Dm2y.y^y^ 
iS^t^mSX'ry^ilP. G. |^®^ch. ^CoV^T^T 

eio r^cDioic, P. G. p'gWT/Ux^^TS/x 
&^foTt>i;v\ EI2}j:, P. G. mziSi-^^z/V^Ly 

[0 0 5 7] m2 (a) li, zfV3Lyy7i/y^^nt)tii 

^^m^(Dmmp. g. ox^^^ h;i/^ci:t>*s#p. g. 

<Dy.^i^ hJV^^^mx&''}. 02 (b) li, BI2 
( a ) ^mzzfU 3Lyy7 yy. Sr^To t=m^<mmP. 
G. (Dx^^y h;bS:3tfST?fe-S. :i*ie>=&0a)JI8i 
li, i^li, ch. T'feS. 

^fe, 02li, p. G. -hK ch. 1, ch. 4, c 
h. 5, ch. 7, ch. 9, c h. 10, c h. 15 
feJ:tJfch. 1 6*^6>>&■5»^S:^^LTV^S}^)^, P. 
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G. Tbtifooio'&ch. (om^X'^. mmc. p. 

[0 0 5 8] P. G. |^0DyUa:>7ri/:^li, fSmz 

zf^):r.yyriy7.^notz.)^\z. S^P. G. (D%\y< 

P. G, CD:7'Ux>-7rS/:^*i:LT*i]^s. -t^t) 

lb. miy^'r^y-^tLX. 02 (a) ICS^-f J: e) tC. :f 
ij x> 7 r J^;^ $:^ffc^v (# c h . co^ H 

P. G. ^M$LtfjiS>immiy:^7'J^iztmv, 

p. G. (D:^^^ hJV^Mfm-t^o 
[0 0 5-9] ||2::^5^«y7'i:LT. Z-CDmSLfc^m 
P. G. h;l/S:ffl^^^T. ^ch. ^CO^^TSM 

p. G. ®3t^^>»^®¥*lffi7!)>e><7XSM5:*«) (Pd 
f) , ^®l/2$:#^im^S (Pdf/2) „ ^3X 

5^>y:/i;bT. ^fiP. g. ®^i/^;i/^^S#p. g. 

(Z)^l/'<;Wi!)¥*lr'lfi«ky/hSV''c h. ^c:oV^T^i, Pdf 
/2S:J5iU ^fgP. G. (D)tl/'<;i/*^^P. G. ® 
%U^;V(D^t^J^<')i<i^^^ch. ^C•:^V^T^i, Pdf/ 20 
2$:§|<o ot'J, I112©»^-Z:idu mii. c h. 1 
14. ^UK;vt)^§:mP. G. ©^L/K;i/0^i^J:y/jN 

3V^(Z)•^, Pdfl /2$:i2l©P. G. <D%U^JUD^i^ 
fflfCSfo ch. 1614, ytly'OVti^^mP. G. (D^ 
L/K;bOD5pi*ffflJ: iJ:^^VN(Z)T% Pdf 16/ 2 $:ii^P. 

[0 0 6 0] 3ne>«><fee>tcL/T, p. G. 

yyriy7.t:nozLiit)'X^^. &Ji(D^oiz. miK 

thX (^1) . i5M (^3) «KVAb (^6) 
[0 0 6 1] Jt^;^T, EI®lC«-:5V\T2js:f§^lC^WS^ 
5^VM^It*«2 9, jSiU^, ff#:S3 3tCiB^©f§^ 

p. G, i:m-rmx&'^. 40 

[006 12] 04 14, 111 CDHfi^^-CD^fti/X-T^i^ 
{CS3WS^tJifl^fe^5:^t-0-e&S. 05 {4, Hi 

a^i-0T'feSo 0614, Hi<Z)^ei^ffi®3^M2/;^^ 
AlCj3WSifi^iIi^g(DS^$:5^^0T'fe-2>. 

[0 0 6 3] 0714, l|l®llfi©^^C[»teiifii/^f=-A 
lCfeWSOADMCD^«ras-t0-^feSo Hi® 

mi&mizi3»^^miy:^'r2^o>^fm^iz^^^xwi 
m. ct^atsi^M, oADMi3^zy^mm(Dmmz^ so 
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^^xmmizmmt&o 

[0064] Hi ®sy©^ffilci3i:t-&3tiiMi':^-T-A<z> 

^fimmz-o\,^xmmt^o 03 (a) tc^vNT, hi 

®ISi©^MtcS3t:rsy6a#i/:^7^Al4, ^tJzl^i^5 i, - 

cf^lP^SSS, OADM54, 3tS«M5 5, Z:4X 
e>#Mra$:ilS*J^-§-$:'eill^S3teill5^5 2^*0^5/ 
>^7^AfiJPIfflg&5 6)!)>e>«^$4xS. :)ti9lfM^5 1 14,' 

3 2ch. (Dms^^^u tyx^j^mmm^ 6*^ 

n-=> r~±X\ WDM^^-§-tC bT3^^J2ll?& 5 2 ICil 

[0 0 6 5] *mmili^g5 3{4, 9tmm5 2^B^ 
■rSWDM:&^^#5:lti}ii-rS„ 0ADM5 4{4, )t 
ei^5 2 &eM-r-S>WDM^^-^;i^^m^CDc 
h. • A • jiiS-tSo -ebT, OADM5 4- 

14, O A DM 5 4 lCA*f$tl-5WDM:&^^-^(DX^ 
^ h;i/feJ;t>*OADM5 4;^)^e3Mai5tlSWDM:^3t 
ft-f-CD::?.^^^ b;i/$:t/X^AftJ^^llIg&5 6(cm:dU 

^#ch. tc:;'Ux>7ri/x&^fofe±-e)16ej3l8&5/ 
2lC#A-t-2.. 

[0 0 6 6] y(^mm5 5^4, WDM:^^-^-^:^^ 
•^aaU )te^M5 5tCAI#SnSWDM:&^3fe## 

itili^S5 3feJ:t>*OADM5 4l4, )tillftM 5 1 i:3t 
^{8^5 5^1(Dr^lC|St-tfe4%-2>. -f-UT, OA DM 5 4 
■{4, WDM:JJ^^tffi-^*^?> c h. -JfA^-^feVA 

5 li;OADM5 4il(Dr^®'{SQlJS, OADM5 4*^ 

m.iSM» ^nr=.ymmiy^v^^x ito a dm 5 4 m<D^ 
izm v^x'tti^'ticDmiziimmw^^ e.nSo 

[0 0 6 7] mz. mK^^^MO^miyXT-J^lZ 

^^n&ym.mm<Dm^iz^\>^xmmizmm-r^o^m^ 

4 ^CfeV^T, 3ti3imM5 1 14, U—^it^>f- F 

-T, ""LDj ilBSIB-tSo ) 1 0 1, (OT, 

TMODj i:^ffi-r-g>. ) 1 0 2, yt'^im^i^ (PJ. 

T, rvATj ilBSfBfSo ) 103, WDM;«j:/^1 
0 4, 3tlt«gg&10 8, 5!7>^^10 5, ^^.^i^h^Ar 

:^^-r-tf (^T, rspAj i:is§ia-rSo ) loeej: 
x:^^(^mm\mi 0 7:*Ne>^$*vs= 

[0 0 6 8] LD10 114, m^?g^«®l/— tf^^fgiS 
U ^^tlfel/— 9*^{4, -eti-rtl^t-SMODl 
0 2-1— 1 0 2-32 ^tfffi^n-So L D 1 0 1 i: bT, 
M^l4, :7r >^U^nMb— If, ^^m^i^-'f. ^ 
^ZT^ V fE^^ b— If jS: l/-- >f 5:f(lffl-r a Zl 
*^T'*S. MOD 1 0 214, ^imi-'<S«^-CLD 1 0 
lA^e>(D^-if3t^'^L^-t&^-rS„ 
fc3^#l4, VAT 1 0 3^Stai$tlS„ MOD 10 2 
i:UT, mi4. V'y/vi/3i>^rMj'^S#I^^^W 
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[00 69] L D 1 0 1 (DWrn^lZmmt^^ 

ODl 0 2S:#I^-tS:!li:*'5T?#S, VATlOSli, 
MOD 1 0 2*^e>©^-^©^U'^;i/5:^bTWDM 

;«j^^i 0 4^Mmi--£>= zi®8^^ti, ^mmmmm 

[0 0 7 0] ZtlibLDl 0 1, MOD 1 0 EJSitfV 10 
AT 1 0 3*^e>55;€>^li, WDM:ff^3fm^(Oc h. 
m^C-^fc-frT, 3 2^Iffl^$tU #LD 1 0 1-1-1 0 
1-32 li, ^fSfSch. (D?S:RtC^t)-&:tjS«® U'- 
if^t:m&-tS>, m^it, LDlOl-lli, ch. 1(D 
m:K(C*fJ5E;-rs?S«S:56iSU LD 1 0 1-2J3U c h. 

[0 0 7 1] ^fe. LDl 0 l(D||^S5:<fcUSS$ 
it-Sli,^>e>, LDl 0 l®|gl6mSS-^aK5:fM 
LT%J:V^„ LD 1 0 1 ilMOD 1 0 2 ilCDHlC 

^^tifcWDM^^^^^ii, )t$:ifiiii-rs)iyi(ii^i 

0 8 Sr/CLT. 1 0 S^S^ffi^tiS^ 

[0 0 7 2] ;^:/^10 5{i, ^Jfipiiil 0 8*^?j(DW 

:^ytm-^i>t. s PA 1 0 G^Mm^n^o s p a i o 

&ft<i|-r-g>X^i' h^AT-:h9-f-!f-efe-g>= S P A 1 0 

6 It. zcDymmm 5 1 e>j2ifi$ ti-swDM:^^^f 

EIB&l 0 7tcffi:tf-t5„ 
[0 0 7 3] 9(^nmmm^ lOHt. SPAIOS 

LT, )fei!l«MS'J^ia8&l 0 7{i, S/^^Af[|^IsIi^5 
6*^e>0Df5P«#lCS^VAT=S-VAT 1 0 3-l~l 0 3 
-32 (D^&^&^^-t^:LtlZj:^)WDMlj^%m^ 

1071*. SPA106 7t)^ e>05i-Hli^miC«o% ^T WD 

■?CDfW!^S^CS•:5^^T#VAT 10 3-1 
~1 0 3-32 (D^^^M^W-t^. 

[0 0 7 4] ^i(omS^m(D^miy::^7'^^lz 

^^n?>yt^m(Dmmz^\^xmmizmmir?>, m 

5^CfeV^T, ^SffiM5 5li, ^IfipiH 1 18. 

1 1 K SPAl 1 2. 3tS^i^SfJ^llIg& 1 1 3, WD 
Mtizf'yllA. y-OV^ (filter, J[^AT. rp I Lj 

i:»SgBi-s. ) 1 1 5, ^fmmi 1 efeitmngl so 
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(demodulator. iikT. TDEMj ht^Mir^, ) 1 1 
73!)>e>*l^$tlS. 

[0 0 7 5] ^ifitlitll 1 8ti. ^(Z))tS«M5 5(C^ 
^$tl.53feei^5 2-n>6^^CDWDM^3t^f-f■?:^t*I 
LT, J^^ilS&S 2-n-e^D-5»3fe&li«^-5. 
1 1 Hi. ^tlfiflgggl 1 Bi3^^amUMlr^^^-^2. 

M:^^fg-§-{±, wdm;*j:/^i i4^i^msti. 

bfeft&:?J©WDM:i^^3WS-f-{±. S P A 1 1 2^|=fffi$ 

[0 0 7 6] WDM:^j:7^^1 1 4li. :^ry^ l ilis^io 
©WDM:^3^-^S:#ch. tcM/;S:-r'g>M«ri:{c^^ 

L 1 1 5-l~l 1 5-32 ^ffiStlSo F I L 1 1 5 

FI L 1 1 SilLTli. Mxli. ^r-fA^^U- 
yify -i )\/'^ (fiber bragggrating filter. JtJA 
T. rpBGj iiBSlH-rs. ) ^fl«^*c#MIK-7-f;i/^f 
j&i:'S:?fJfflt-Szii;*^Tf^S, *7t. r®FlLll5 
WDMij-^^ 1 1 4 {C J; >')m&(Dm^^<D)fb^m 

[0 0 7 7] MW^l 1 6{i. ::)!jy^l 1 1. WDM 
ij-:r^l 14feJ;t>*FILl 1 s^ciftcioT^C-sa 
^^S:ffi«1--g>f-«b{C. F I L 1 1 5i)^f^(D^^^m^ 
(Df^mVW^VXDEMl 1 7^|!fffi-^S„ DEMI 1 

F I L 1 1 5. J^JfiPS^l 1 6 j3J:t>*DEMl 1 77t»^^> 
^•5^1*. WDM^itm-t® c h. lg5C(C-^fci±T. 
3 2irflffljg$tU #F I L 1 1 5-1—1 1 5-32 it. M 

c h. <Dmmz^t>ii:r=mms.^i^izm&^ 

■2>„ ^Jx.«. F I L 1 1 5-Ui, c h. ICOMStcMfS 
■r^?S;SlC^S«^^®tt3>0^:RS:-^t3-B:, F I L 1 

15-21*. ch. z^mMizMm^^mMizmm-^ 

[0 0 7 8] *7t. SPA112li, Z.(D%^mm5 5 
tCAM$tli>WDM:7?^«#(DX^^' hJ\y^tmU 

^mmmmm^i 1 3i*. s pa 1 1 2:ft^^®lwsm 
s:i/X7^AM^iii]BS5 6/\ffi±r^s. mz. mi(Dmm 
mm(D^mi^7.^2^izmm^n^fpmi^m(Dmsi 

[0 0 7 9] HetcfevNT, ^pmm^m.5 3it. 

ip§^12 1, 124, ^i^|t(OT. TATTJ m 
IBt-So ) 1 2 2feJ:tXd;>«clffi^ (JiAT> ^dCj H 
BSSB-rS. ) 1 2 3*^e)«^$nSo ^tifiPilll 2 1 

tt. ^^u^)v^±if^-^VTy^x-$>^). Z(Dfpm^ 

5 3 JtZ^-^tl^yt^^ 5 2 *^e3CDWDM:J^^ 
3fefS#$:i^L/TATT 1 2 2/\|ifm-rs„ 
[0 0 8 0] ATT 12 214. AMti>mzMLXm& 
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X'mk'&nt=MDM:mmS^it. DC 1 2 3^|<fm$ 

m^Jii^(D^m^yb^Mi:^l^Xl.t'D:fy^^X&S>. 
[0081] DC123ljU WDM:&^)t«#lC^fC3t 

1 2 4 ^mm^ti^o ytm^ 1 2 4 i^u ^i^in 10 

^ig5 3©ai;fj3t$:m^®^i/^;i/*-riii|iif S3i<X h 

[0 0 8 2] Z.Z.X\ y&iWm^l ZAix^^yy-^^^i'^ 

m^<D c h. ^mm.-t^m^\zw^m^ 1 2 4 ©^off 
mxx. ^fm^ 12 4 \zmimm(D&i]%\y^}\y-km 

V\ 20 

[0 0 8 3] mz. 'mioymmm<D9mmty7.^Mz 

VtCfeV^T, OADM5 4Ji. 3^(11^13 0. 13 
2, 14 9. 1 5 1, 1 6 1, 1 66, ATT131, 
15 0, ?!j:/91 3 3, 1 3 4, 14 6, 14 8, 1 5 
5, 16 8, 17 1, T-fVL/-^ (J^AT, flSOj 
ill&fB-rS. ) 13 5, VAT 1 3 6, 1 6 9, FBG 
141, FIL142, 1 72, DC 1 4 5, 1 5 2, 
15 3, (^T, TMOj Hm^-f^, ) 14 

7, 1 6 7, 1 7 0, x-f«y^ (OT, rswj i:liiSflS 30 
■rSo ) 15 6, SPA 15 7, DEMI 6 2, iSfi^ 
1 6 5SJ;tJ?OADM0JWIlIii!&l 7 5 ;<)^e>«fig$4^•5o 
[00 84] )^i#IIitl 1 3 0 li, l/^;i/S:±{f s:/ 
UT>:/T'*>';, C:<Z)OADM5 4fCg^$n.g>^^ 
i!&5 2j!)>e>®WDM:;^3fe#-^S:lti(@LTATT 13 1 
^Mm^So ATT 1 3 1 13;, Altr.53ttCMbTm^ 

-e^$*lfeWDM;^^-^ti, JtifiPi^l 3 2^|«f 

[0 0 8 5] %mmi 3 2ii, m^©^i/'<;b*T'iif 40 

i|g-r^/KxhT>::^T'feSo JtiPi^nfeWDM;^^)^ 
■^li, :^^^1 3 3^lifai$nS. Zl^xej^jiifll 3 
OilATTl 3 1 i:3t*il§Sl 3 2i:;!{)^e)OADM5 4 
K^\-^^mmmmi>^m^-t^. ti-:^^ 1 3 3 li, )%if 
(@||1 3 2;^)^e>6DWDM:&^M■^$:2o^C43Nl$1-S^ 

:0tig^^T'feSo :J>ii^Lfe-:&©WDM:&^^-^ 
l±, *y^l3 4^ffi$tu :»flgLfcftfe*®WDM:;^ 
SWl 5 6^|*ffi$tl€>„ 
[0 0 8 6] tszfylZA^t^ fi-:^^! 3 3*^e>0WD 
M:&^5)fem-f-5:2olC:$Mt-S3feJ>llS^^T'feSo ^ 50 
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n.\^r=.—l5(miY:)Mi5^smM^\iL i so i 3 5^itm 

^Lfcf{6;^0WDM:^^-t{i, DC15 2 

^iifm^tis. I SO 1 3 5'^iifaistifewDM:;^ 

OADM5 4S:iijg-r-2)WDM7^^^-^i::fe-£.„ — 
^, DC 1 5 2/\|^m$4^fcWDM:l^^)^-f■;^)^P>^ 

■r -s^-^^ST'^aas tiT o a dm 5 4 -QmLir^ c 

[0 0 8 7] DC15 2li, OADM5 4T-:$Jilg-r-2)C 
h. (CMU ±(C3t^j3IS&5 2*T'*DS?26«4mS:« 

$tLS» I so 1 3 5ii, %^^m<b,t\.f=.—-)jn(Dmz 

JljMSii§7-fVl/-^T'fey, ;i3-7'^l 3 4*>e>VA 
T 1 3 6/\®— :?^l«IO*.»C^$:j^$i3:So 3.0Dfei5b, 
I SO 1 3 5Je^^tC^$n-SOADMl^(D>teS|5aiCJ: 

oT;KM$tife^5:jif^-t-.5z:i:*^-e^-g>®-e, oad 

SO 1 3 514, mis, 4 5S-r4xfc^^.® 2oODm 
[0 0 8 8] VAT13 6ti, I SO 1 3 5*^e,(DWD 

M:3^^#a)^i//<;i/S:^LT u i^^ii^ >>3 

;i/^g|51 4 O^itffl-r-Sc Zl^g^Mfi, OADMflJ^ 
lai^ 1 7 5^^e>®»fS-^^C j;oT$fJ#$tlSo 'J Vx. 
^'i/a>7-i';i/^!gpi 4 Oli, 3C0OADM5 4T'^ 
• i*A-rs r i:*^T'#S3ttM^® c h. J:Uq»lC-^*) 
^±TFBGn-^y h^^fflS$tlS„ :*:|a©^ffiT-l4, c 
h. l^V^Lch. 8^:Sll^ -ffA-r-S^il^^T'SSJ: 

[0 0 8 9] FBGn.r.vyMi, FBG14 1i:FIL 

lA2}li3^^r^^). FBG14 1t4, m^(DmS^m,(D 
^^BMir^ F B GT-* y , F I L 1 4 2 ti, m^cDiS^ 
^^(D^^m^-t^%y^ )\y^X^^o -^-LT, FB 
G 1 4 1 F I L 1 4 2 ®5®®tti>£l>?^« 

70DUS:;xi7i/3>7-f;i/^?gpi 4 Oli, 3 2M<0WD 
MT^^^i^^^i^^ch. l7&V^Lch. S^^-f^m 
-^$:5^U 8M®FBGn.-«y h*«egH|g^$tlSi^S 
1^ FBG 1 4 1-1—14 l-8li, WMr^CjS^^S 
F I L 1 4 2-1- 1 4 2-8=fo|li^>C{CSl^^$^V 

So 

[0 0 9 0] Z:«)0tCa^-r<fce>tCDCl 5 2{Cj:oTffl? 

ft$>iC$r?i«$4%f-3 2M<7)WDM:i^3tft-^t4, FI 
L 1 4 2-ltCA*f$4X-2>o AWLfcWDM:^?^-^ 
li, F I LI 4 2-lT'ch. 1 fcnt5gj§LT^iti|iSg|l 
6 l-l^jifai$*U ch. 2i&^^Lch, 3 2l±, FI 
L 1 4 2-lT'jgJt$*VT F I L 1 4 2-2^Mffi$tLS<, 
F I L 1 4 2-2lCA*rLtWDM^3felI#ti, F I L 
1 4 2-2T' c h. 2 ;eit^LT)'&itifStl 16 1 -2'^.M 
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fflStU ch. 3:lfcV^Lch. 3 2lju FIL14 2-2 
T'J^SnTF I L 1 4 2-3^|^m$*VS„ JWTI^ 
IC. ch. 3^V^Uch. 8 Ij;, #F I L 1 4 2-3— 1 
4 2-8T-?-n-?tlc h. zTiltCre-ilStU «-FIL14 
2-3—14 2-8(D-?-tl-?tltCg^Sn^3te*ti|)i^l 6 1 
-3~1 6 l-8^ffi$*lS„ 
[0 0 9 1] 6 1 it. ^%ly^)i'i±\,-f^:f 

UT^'TT'T'&y, #F I L 1 4 2-1—14 2-8A^^®3t 
m^^^tl^in^rnVX^DEMl 6 2-1—1 6 2-8-^ 
Mffi-t-So DEMI 6 2ti, #3fc*iliS|l 6 1-1-1 6 10 
l-8^^^©^■^S:-?■tl-r^V^U ch. 

[0 0 9 2] — VAT 1 3 6f,Zj:-oXybl'^?V^-M 
m^ntc 3 2 tS?©WDM:^r^^#li, F B G 1 4 1 -1 
lCA*fStl-5= AltbfcWDM:^)^-tli, FBGl 
4 1-lT?ch. lt£Hm^^tU ch. 2;^V^Lch. 

3 21*. FBGl 4 l-2^ltmStvS„ FBG14 1-2 
ICAi* LfcWDM:&^3tM#li, F B G 1 4 1 -21? c 
h. 2r£irMm-^tU ch. 3;&V^Lch. 3 2{i. F 
BG 1 4 l-S^i^fm^tl-So JSJlTlsI^fc:. ch. 3 7fcV^ 20 
Lch. 8l±, =&FBG1 4 1-3— 1 4 l-8T-en-?-'tl 

ch. rttcssiTStu FBG14 l-8}^)^^i^^^i3ns 

WDM^^^atM-^li, ch. 9:&V\Lch. 3 2*>^:& 

So 

[0 0 9 3] Ut/'ii7i/a>7'f;i'^Jg|514 0|^JCfel:t 
SMS^®® F B G 1 4 1 *^e>lf ffi$*lfcWDM:&^)tem 
mt. DC14 5iCAl!f^tl'5» DC14 5li. OAD 
M5 4$:iij©'f'5)Ch. tC^LT, ^lZ^B^5 2tp 

[0 0 9 4] ?!j:/^14 6t±, DC 1 4 57!)^e>OWDM 

Ufc— 7&CDWDM7^^)teM^l±, MO 1 4 7>\|=fm$ 
:J)llgL^ffi:&0WDM:&^3tfI#ldU WDM^tj^^ 

1 4 s^ii-ati^ti-So 

[0 0 9 5] MO 1 4 7ii, 'WDM:^ym^o:>^i^^ 

taS&l 7 5^mi3$tl-S„ OADMMWmg&l 7 5® 1 
oCD:^tli:LTOADMft|^[lISSl 7 Z:OMO 1 40 

4 7*^e>©^^^i^*^c:a■^~^^T, z:©^ffiMm;<)^® 
BlfiiS:i^;t55:v^J;e>{cVATl 3 6 ©^SSrSiiE-r 

So 3(Dj;e)tcji^i5:i^'tS^i:tc<tiJDCi4 5 
{CAMS tlSWDM5?^3t{f l/^;i/S:f!l|5St-S Z. 

i:jt)^T'^-2.©T% DC 1 4 bx^\zisn^^m^%m^ 

[0 0 9 6] — OADM5 4-r'ifA$tl.-Sch. CD 

6 5{i, LDmODi:*^e)^3tim^®?j^;S©^ 
-tSr^-rSo ^Snfc^-^li, 3tit(ii^l6 6^ 50 
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l^ffi$^^s. ^iPi^i 6 6ii, mS®)ti/^;i/*T?ti 

516 8^|ifffi$4x-5„ 
[0 0 9 7] ij-:f^ 1 6 8(i. ^^ifipigll 6 QiS^h(D% 

MO 1 6 7^itm$*u 4^Lfcfl6:3?® 

VAT 1 6 9/\MaiSn-S)„ MO 1 6 7li, 

liU OADMMWIlIJ^l 7 5^aj:*;$tlSo 
[0 0 9 8] VAT18 9ti, ?!j:^5 1 6 Sjb^&oyfeft 

^(D%VK)\y^WmhXij-:f'yli l^m^-t^o Z.(D 

o A r>ymmm^ n^thh (Dmmm^\z i 

oTM¥$n-5„ :*;7^517 1li, VAT16 9A^e>0 
^■^S:2o{C4^-tS)feJ>ilSM^-eS>So 

MO 1 7 o^Mffistu ^Lfcft&:& 

(D^^\t. F I L 1 7 2^Mffl$tlS. 

[0099] MO170lju ^-^®^l/'<;i/$:^m-r 
&^-9Xtr>^}. OADMffJPmg&l 7 5 

^m::trSti-S„ OADMfiJ^^iaiSSl 7 5®*^) io®;ib 
fgilLTOADMM^IlIl^l 7 5tt, M0 16 7fcj;tK 
MO 1 7 0(D^ai^||^CS■:5^,^T, VAT 1 3 6©^^ 
aSrHa^t-S i: J; y , =fm^(r)% \yK)\,^mm<D% 

X y O ADM 5 4 ^CfeV^T^f AStlS^fg-g-®^!^^;!/ 

[0 100] :i<D<J;e)iQ;iifStll"6 5, :^3^5'16 8, 
MO 16 7, VAT 16 9, ij-f"^ 17 1 feJ:t>Ty[0 1 
7 0:/b^eJ^-g>Sf^^i, Z:(DOADM5 4T'ifA$4X-5^ 
^ch. ri:lcffl«$*i-5o *S^6^^-eii, ch. i 
^VNbch. 8$:ifA1--5^i:A^-e#SJ:^{Cl-Sfe 

S. miiZ^-f. ill«^16 5-U ;^>'516 

8-1, MO 1 6 7-1, VAT 1 6 9-1, ij-:f'y 17 1-1 
feitMVIO 1 7 O-lti^i^fji^mmt. WDM:i^3l6ft-f- 
®ch. 1 ®^-^?::^-tS„ 
[0 10 1] FIL17 2li, z:CDOADM5 4T?jfA 

mzm^^-^^^. F I L 1 7 2©^tfi;i>Jg;Rjj:, 

zomx-t^^ch. (DW.-mz'^t>-^i:xwi&-^ti^. m 

7 X\t^ 3 2M<Z)WDM^^^-^7t)^e> c h. 1 L 
c h. 8 $:#Af S*^?:a^L, 8M® F I L 1 7 2-1 
-1 7 2-8«, )l!M<;)f{C^^^$tlS. 

[0 10 2] Z:®SItC^-tJ:e){CF I L 1 7 2-l;(»^e>t^ 
mS^xfc ch. ll±, FIL17 2-2tCA*f$tlT F I 
L 1 7 2-2T'Slf$tU F I L 1 7 2-2S:2iigUfec 
h. 2i:i:=b{CF I LI 7 2-3lCA*f$ttSo AMLfe 
ch. lfeJ:t>*ch. 2li, F I L 1 7 2 -3T'SMS 

F I L 1 7 2-3§:^L'fech. 3ili:fe{CFIL 
1 7 2-4tCA*f3tLS. ^JilTllI^tC, ch. Atj^Whc 
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h. SA":, #F I L 1 7 2-4~l 7 2-8T'-etl-e4x^?S 
StU F I L 1 7 2-8j5)^e> c h. l«;V^Lch. 8S:ii8t 

^mvrdWDM:^^i^-^tmm^tu dcissc 

[0 10 3] DC15 3ldU OADM5 4^Cj3V^T^fA 

n^So WDM7!j^^ 1 4 Sti, :?!3>^9 1 4 6A^e>(Z)OA 
DM 5 4 Sriijg-r S WDM:&S;^-^ i;DC153*^e> 10 
0DOADM5 4T'#A3tl5WDM:&^3tfg-^2lS:?guR 

§114 g/sMffi^n-So ^*i«iig|i 4 9 li, 

5:±(f-5yU7:>^-efey, z:®OADM5 4|^(Z)3tSP 
©lCJ:SS3feS:^f^-^<, WDM:3!7:/^1 4 8*^?)® 
WDM7&^3^-^&iii(libTATT 1 5 O^Mffi-tSo 
[0 10 4] ATTlSOtt, Mit^mzMl'Xm& 

ffi^tl-S.. ^t^fiPS^l 5 UdU m^®3tl^^;i/^T'itipS 20 

It. ;*j:/^1 5 5/vMm$tl-5„ 

[0 10 5] Z.*ie>^feii*iSgl 4 9 tATT 1 5 0 
ifititll 5 1 i:A^e>OADM5 4^Cfe^-tS^©^il|li§P$: 
«fi&-t-5= *>^^1 5 5li, mm^l 5 l^^e>(DWD 
M^^^i^-§-S:2o(C:J^-r53^43Nig^^t-fe-&o ^ 
ii$Ufe-:&<Z)WDM:3^)tM-§-ii, rkm(Dmi::^^ti 
< jtM^ 5 2 ^ Lfefe:&®WDM 

swi 5 e^Mai^tvs. 

[0 10 6] SW15 614, 2X l^j^-f^y^T-feU, 30 
OADMf!lffl«l 7 5*^e,(Dffi^J^«-^^CJ:^;, :«7:/^ 

1 3 3-fy>ib(DWDM^^^tt=.li.-^-f'y 1 5 5:ft^5) 
®WDM^3^-^®^^■m3!)^-:&S: S P A 1 5 7^|^ 

ffi-r^o sPAi5 7idu ^Mir^%(DmMtz.(DM 

T'feS„ SPA157li, SWI 5 6©51^{Cj:y. tu 

h;i/?:fffiroU ^cr>f1«SmS:OADMf!fiW&l 
7 5{cai:d1--5» 40 
[0 1 0 7] OADMMSWii&l 7 5(Dft6(D«itgilL/ 
T, OADM$(MllIg&l 7 5l±, 2/X5^AfflWlHl8&5 6 
*^e)®^.^#{C J: y, SPAl 5 T'vjbT'^l 3 3*^ 
e>©WDM:^3l£fS^*fcli*7^^1 5 5*^?)®WDM 

SWI 5 e^mtt-t^. tLX. OADMf!MlllS&l 7 
5ti, SPA157 tf^^(D9m^^iy:^7--i^Wsmm 

5G^mtl^^o $e>{C. OADMfljmiB^l 7 5ljU 
S>>^5^A$!HmHlg&5 6;ib>e)Of!{WS-^tC^-:5v>T#VA 
Tl 69-l~l 6 9-32 i:VATl 3 8®#^4$:il 50 
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[0 10 8] Z::LX\ vat 1 0 3, 1 3 6. 1 6 9 

^x&&^m^s^^mMLx. zL<Dmmpim^sm^ 

[0 1 0 9] WDM:^j-:/^l 0 4, 114, 148i;b 
(arrayed waveguide grating ) 

*«JM-r-5z:i;*^T'§So 10 5, iii, 13 

3, 134, 14 6, 1 55, 1 6 8, 1 7 1ilbT 

[0 1 1 0] ^tiffitll 1 6, 12 1, 124, 13 
0, 1 3 2, 14 9, 1 5 1, 1 61, 1 66i:UT 

mfSir^Zili)'^Xn^o DEMI 17, 162ilbT 

[0111]DC123, 145, 1 52, 1 53i:b 
X l±, WDM:3&^)^^tC^ Dfc:$mS:fIt.M-t J: o IZ 

sjm^<D^^m^-immy 7 4 a ^mmt^ ^ t 
A^-es-2>„ zL<D^t>izmi(DmmM(DyfMm^>y^7'^ 
izmm^ix^ymmmit. vfDu-^ym^^^-t& 
W^(r>mt\ wDM:&^)tm-^©#ch. omxyK)],^ 
wm.-t^^^wx\ti:\<\ 
[0 1 1 2] ^LT, 'mi(Dm^M<Dymmiyy^'rh, 

a-rs«ifig<^>«*\ ?fcSM^tcA*fs*ifeWDM:&^^ 

V\ i^, ^l®|IS©^ffi®3^Mi>;^7^A{Ciiiffl$4x 
[0 113] 3e>fC, 

iciaissnsoADMit, wDM:&^atM-^*^&m^® 

ch. • if A • JiiS-r-5«iil®Sjb\ OADMtC 

AAf 5 nfeWDM;?^^#(D# c h. ®^ l/^;i/?:tt 
iffl-rS^ig, OADMA^P>|^ai$4^■5WDM:&^^3fefa# 
®#ch. a))tl//<;i/5:ff«!l-r-S*iii33J:l«*A-r'<# 
ch. itKiigf S c h. 

[0114] i^mmhm 1 <DlQi©^®,i:a)MfS:K^ 
£AT, *l8^^:^l«)ll^^®^:©*f^S:g8^{co^r^Tlft 
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B^i--5. 1 5 ^ L/M#s 2 9 izMm<Dmmt^ 
m^5z KMm u m\t^m^^^Si 53, o a dm 5 

ADM5 4|^<Z)SPA1 5 TfecfcO^^^g^S Sp^KDS 

PAi 1 2{cMfs:u msm^iii^^^^^^mwm^ e 

IC^tfSU ^#|gttOADM5 4p%®VAT 13 6, 
16 9 feJ:t>*)mft^5 1 f^CDVAT 10 3 izMl^-f 
5. 10 

[0 115] »#:53 3tci^co^i:miollJ^M 

liSx^-T^Aifl^lilJ^s 6ic*ffE:-rs= Z1Z1T% M^l 
5 ;&v^ L»#^2 9 ^Cf^<D|§W^CSV^T^i> :^7:/^ 1 
3 3, 1 5 SSr-^-tl^tVj'feiiffigll 3 0, 14 9®tf«tr 
tC^U 3tii(if|l 3 0, 1 4 gicAMsnswDM 

»*«6;&:v^b»*«8, feitJt, Sic 
^^t»^2 9^Cf^(Z>5§^^Cfe^^T^*, s p a l l 

2, 15 7©^y(C, AiH-S^tS:WDM:^J^# 20 

©ch. m^\z^-t&:ki^^t. ^i>r=.^m'^tn 

-rnAitS tlWDM7?5S;3^-^«D=g- c h . iZf^t^W. 

B G^^tt-mtc^^nF B G*^e>Mmstis^®^ 
^{cj:oT, #ch. (Dytu^;v^tm^^J^oizi.r 
[0 116] (^i®^J©^ffi,®I^M?**) ^^fc, Hi 

^cov^Tt^ire■rs. asii, f^KDmsmmo^mt^ so 

[0 117] H9ii, HlO^J©^S®^{§i/:J^>7^A 
ICfel-tSO ADMM^iWllSS&ro^D-^-V- h ^^-tmX 

G. tU:^j^UK;i'^*lrtitS:^t-ST'feSo 
[0 118] *D«?)IC, la3^V^L®7^CS^•t^l®|IS6 

iifBi/>^7^A(Djt» -r^t)*., ymm^ ii)'^yt 40 
g«^5 5^ )iiJ!*:ic=&iSM$:5i'&±tf€>„ -e-bx, # 
i^ri:ic, M■f•7&^S^bT^^s*^<z)^iiig, as EM 
IE, DC®A;53tl/^;i/CDfiM®5ti§L ^il^OJS^® 

[0 119] Se)lC, )tiiM^5 lfe«fct>'OADM5 4 

^ci3v^■r, wDM:;^^-§-©ikch. SriSfrrs. * 

M*, {5lS^b<^c-5J:e){C|SS$tvSo OADM5 4 
Scfc-plC, OADM5 4S:iijg-rSch. ©spfclT 50 
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[0 12 0] -^LT, OADM5 4{Ci3VNT, JfiPiSl 

)\y^^m&<DmiLHzf£^x\>^&zt^ms.-t^o #m« 

[0 12 1] f^KDmi^Miz^jsi-f^^-ifVocyyriy:^ 
oym&it. P. G. ^rf^^SU p. G. raa>-:/Ux>v 
rS/:^$:^TV\ -fLT, P. G. rt(Dyux>:7r i^x 
$:^TC)= P. G. m(D-:fV:ryyriy^lt. ^mx±^ 

m^\^lz-t?>zinziV. 0t.L<ltmf. roj {cfs 
^iilcj:y^ft)tvs„ P. G. i^<Z):/Ux>:7ri>x 

li, H2$:fflV^mB^LfcJ:e)^C, ^NI^i-SM^CfeV^T 
P. G. CDch. riltCP. G. (D^U^J]/(D^W:fy' 
e><3D<^$:#*, Zl<ZHi^&l/2fCL/fcJI$:X^i'h 

G. &|fAt--5l^tC:/Ux>7TS/X*i:LT#ch. 

[0 12 2] JSAT, H8*:v^bEl OSrMv^T, Hi® 

f ■So la 8 (D S 1 ^CfcV^T, iyT.'rl^M^m^ 5 6 li, 
#ch. <Z)/\°X*^e) P. G. ^r-f^m-t-So mtf, 
J^MT'li, S3 (b) izm-t^oiz, )^i^M5l*^ 
e>j|lM^#l^S'fiM 5 5 X^m^'ti^ c h. i ^^V ^ b c 

h. 16&P. G. it-r^. yi^m5ii)^^mm-i 

4xOADM5 4-l(7)^27?:aiI^-r'5c h. 17;&V^L/C 
h. 3 2 5:P. G. 2 ilf S„ OADM5 4-l(Z)«2*^ 

^mA-^n%^mm 5 5 -e^ft^ti-s c h. 1 7 u 

ch. 2 4$:P. G. 3 ft^o OADM5 4-l(DM2 
e>}f A 5nOADM54 -2(Dm 5 T':$3il^$ tlS c h . 
2 5:^^^Lch. 3 2S:P. G. 4ft&. OADM5 
4 -2<Dm 5 ^if ASn^SWM 5 5 X^m^tl^ c 
h. 25^l>bch. 32S:P. G. btt^o 
[0 12 3] H8(DS 2^CJ3^^■r, i/X5^Af!MllIS&5 
61*, ^-OADMSOWEIB&l 7 5lC#OADM5 4tCfe 

iUJ^i 0 7 izB^-fyy.^^ h^u^miJ-t^^oizlr^i- 

09®S 2 0{CfeV^T, ^OADM5 4®®{Cfel-j- 
S O A DMM^^[lIg& 1 7 5 tt, Z:® 5 
6-^^^<Dim^-k^i-fX. 1 5 5 3!)^b®^t;^>^S P A 

1 5 7{CAItt'2)<J:-9{CSWl 5 6$:4i0y^ASo -eU 
T, =S-OADMtMlHlS!&l 7 5{dU SPA157®m:t; 

6^ai;d-r-s>, 

[0 1 2 4] 3Kllffi^W[lIS&l 0 7ljU SPA106 
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it. ^OADMMj^m^l 7 5*^e>#OADM5 4lCj3 

iyxy^i^wmms^ 5 6 It. ^fmmmM^ i o 7 

[0 12 5] S8®S4^CSV^-C> A WIUS^ 5 

6l±, #OADMfiIfflniB&l 7 5lC#OADM5 4lCS 

tilg& 1 1 3 lcA:fjx^i' h;i/S:m::fJt-S J; o {Cfi5^-r lo 
So 09®S2 l^CfeV^T> #OADMOM{C33t-tSO 
A DMfiH^IlI^ 1 7 5 tt, Zl® i/XT^- AtlWlHlS& 5 6 
e>©*iS^$:SltT, ;*J^9 1 3 3*^eJ<D)t:6^S P A 1 5 
7tCAliI~r-5J:e)lCSWl 5 6&fljyM^S„ ^L/T, 
#OADM»|IIlIS!&l 7 5li, S P A 1 5 7<Dm* (ttf 

[0 12 6] M^mmmmm^i isit. s pa n 2 

it, :g-OADMf!l^lHl?&l 7 5;(b^^#OADMtCfel:tS 

[0 12 7] ZZX\ OADM5 4|^(D)^i^t(pif|^Cfe^,^ 
tfoTVNS^li, S3«J:UfS5tCj3V^Tf&^i«igP 

^^J^f^b$:^foTv^7&v^^<Dm^^t^@ap®ffi so 

[0 12 8] a8®S 6^CS^^T, i/X5^i^M^IlIS&5 

6 (du ^fpm&^n 5 3 (Dm±:K^i; h;i/S:tf^-r 

M 5 4 icfetts^^ifiligpoai:*;^^^ h;bCD¥:^ffiil 40 
S^ifiV v^;?®0 ADM 5 4 IC j3t-j-SBU©ltfigP®ffi:^J 

^ZaymtiT.^^ VMt, ||=b3£^^t^f:&<Z)OADM5 4 
{Cfet-JS^®iil|iigP©ffl:^X'^^? vn^\zz.<D^i^tcm^ 

[0 12 9] St,i£VABtJ:&(iD^«*^OADM5 4 

x\tr£<^fG^m^ i<rm^\z\t. ^mmm^i<r>^± 

IjO^WS^O a dm 5 4 -Q\tfJi < ^^^bM 5 5 (Dm^iZ 

it, yb^mm5 5(DA:hx^^ hj\/<m-mmiim^^tnt so 
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-iT'fesjb^ej, m^<Dy{^m5 KDinij:^^^ h}v<D 

5pi©ffii:^*CDOADM5 4-UCJ3l-tSttfMP§SP®ai 

fcz:®*«)fe^<Z) 1 /2 S:Sll^Ufe=b©ii-rSo 
[0 13 0] ZZLX\ 2m(DOADM5 4:(OmiZfpm^ 

iI@SS 5 4 A^{S#i£-r-g>#^lcidu m:^jx^i7 h;b 
S:*fefe<,N^M(0*»iatiI>^S5 3fCMLT, m^iS. 
v^t^D^®0 ADM 5 4 lc;fei:ts^^ii(ig|kDffi:*;;^^^ 

2^®OADM5 4CDra{C#6E-tS4i^aai 
*^fiC«S[tc rij S:^Ly^:S5c (f^t)*., 2M®0 

A DM 5 4 ®r^{C#^Ef 5 2 <DXJ-^y(Dm 

T, 2<a®OADM5 4 0D^lCfeV%-rn#S®tfiiiaiipi 
^g5 3®m*>t'^i'h;Ui, ^tiiSVNttL&ODOADM 

5 4 icfeWS^MPIgPWffiiJX'^^ h;i/tc^^b*?: n 

5 3f)^bm^^&m^X'it. i#s®tt«*i(i^g5 

3 ®m*X^i7 hMt. g=bi^^^t^D^<^)0 ADM 5 4 

fet-t-5^©iti(iigp®ffl:t;x^^ h;wc^ftll: i^gbfc 

5 3®aj*;^^^' hMt. *t)iav^iff:&«)OADM5 4 

[0 13 1] mi<Dmmmizi3\>^x, ins 

(a) iZm^m3mB^Xfm4.m(D{iiJj7.K^ hMt, 
2 ^B(DO A DM 5 4 -1, 5 4 -2CD|SlCtfi«|Eti(f^S 5 4 

3!)'!2^g#^fc-rS«^7i(DT', SfD&CQOADM5 4-l(Cfe 

iZ rij $:J&Lfc3 7:-f!iy, 1 cfiiafip^gafe 
<b*S:#«?)S= -?-bT, ll3^CDaj:t;x^i' l 

#^oDl^li^atlll^g-efes*^p>, moo a dm 5 4-1 
izi3\-t^^mpms^liii]:^^i' hMzmtM^imi. 

it, 2#a(Dcti^JtiP^gT'feS*^e>, m^<DOADM 

5 A-iizisi-^^^mmmo^mi^T^^i' hMzmft&t: 

[0 1 3 2] |gl®^Si?^ffiT'{4. ^®ie)lC>4i^itiIii 

tC^teiiip^gl 2 4®ffi*3^S:tf«!|-rs;^.^^^ h^AT 

Af!KSfIlIi^5 6^ai;fJt-i)*^aiiIi^gMPllI{^S:$e> 
{cm. *^atiii^g5 2oai*:x/<^h;i/?:tRj(!|-rs 
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[0 13 3] ^(0^'^lZLXiy:^^2>,9mm5 Git. 
yt^mm^ 1, #^feJ:t>*^tSffM5 5{Cfel-t-5WDM 

T% |gl©|IS©^S8lcev%Tli, gP:S-^SNRj,k $:P 
outj.kT-^^U Poutj.kli. S3, SbiB^XfS6X 

[0 13 4] bfcj&^oT, ^^-t^i^fltli, 
V^T, Poutj,k$:^c h. tCoVxT-^ftU •€•©¥±§'61 

^ThtC, Poutj,k$:Sfe^-eititii$4x-5P. G. ftO^ 

[0 1 3 5] m«> l|3MlCj3WS^3^-^¥i^ 
li, Poutj,3S:l|3^1:-iii|II$n-g>c h. l^V^Lc 
h. 3 2(CoV%T-&ltU •€-®¥:^fflS:**?)-5= -fb 

PGSP^SNRliU P. G. IT'li, Poutj,3& 
ch. l^ev^bch. 1 6^COV^T-a•ltL^CD¥i^$: 
#i?>, P. G. 2 Tit, Poutj.SSrch. 17;&V\Lc 
h. 2 4lCoV%T-^|tb^-(Z)¥±IHiiS:*«b, Poutj.SS: 
ch. 2 5;&V^Lch. 3 2fCOVxT^ff-L^®¥i©fll 
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* [0 13 6] ife, Pouto,k?:MVN-g)©T% SPA 15 
Vli, #ch. r^CDASESrill^-rSigMljb't^VV Z(D 

fee*, s p A 1 5 7it, ffi^^^jg-e^^x^^ h5 

T, i/::^7^Af!l^[lIB&5 eii, p. G. ^'^Alt^tlSf 
[0 13 7] 08©S9^C^3V^T, i/X^^Af !I^[hII?& 5 

10 6i±, f^toDP. G. {cov>TS8©iras:bfe^l^*t 

S^#«5^l^jb^S*^$:¥lM-r-g>o ClOfl^flli, P. G. 

-So zi«)Sl^fiS:{StS roj {c|gSfsri:tcj:y, yt 

[0 13 8] mi OiZ^-t^^liZ. f^KDm^MlZiS 
V^T^i, yf^mm^ 1 $:^0Mi;, ^^^5 5 S:||n 

20 outav.k tmBU PGgP^e-^SNRSrPoutga ,ki:* 

B8t2l] 



(l>nitgl^-Pii)dav,OyKPoulel,l - Ftoulav.iyKPautgl^ -PDiJtav^)+(I^iiigM~Aiuiav^ 

-»(PaalgM-Poatiiv,^«<FOalgl^-R)iilav^ • • •■KPoatglA— FOttavji>HR>iil8t.B4-l— PDnlav^4-l)S (fFJ^CD 

(PDut{2,0— PDuuv,0>4-(Poiitg2,l-Poiilsv4)4<Piiiii^2--Poa^ (IFfftK) 
(IN>ulg3^-Pnilav^1) -KP0i«8J.4-Pi»aav,4) 

(PDatg<^- Flaiilm,2)4<PDiitg43-I>oiitar^}-KRialg4.4 Paiilav.4)+(FddgS^-I>initav,S)S (ffF^Stt) 
(taOgS^-Fsgtav^H- * ' * -)<I^><itBS^~l^Diilav,ii)t<PBulB5^I -Fioiiinr/i+l)£ (tfSffi) 

• • • («) 



[0 13 9] i/XT^AM^imB 6li, flfl^O^I^ If 
^ffiai^Ttt^^V N«^ti, III 8 (D S 1 0 (D^M^no o 

*fe, s^x7"AfiM[iig&5 6i±, fmm^y. 

ft-efe-S^^t*, 138 CDS 1 1©^?:^?^). 08® S 
10^CJ3V^T, 2/X^AMiaillIgS5 61*, P. G. 
At- -2) O A DM 5 4 iCfeV XT, SB ©^r^j^j'^IEO-filTfe 
SP. G. li, 0. SdBTlf, S8®^|^:<)'5A®^1T- 
«>SP. G. li, 0. 5 d B±tf Sfga^?:, P. G. S: 
if Ai" O A DM 5 4 (DO A DM»¥ilIS^ 17 5 ICfl^ 

[0 14 0] H9©S2 2lCfeVxT, O ADMS!ilIlIi2& 
17 5ti, Zl©i/X7^uUM<®IiI^5 6 7!)Ne>®?i^fCa^ 
^, VATl 6 9$:ffllxT#ch. 

OADMfdWiaS&l 7 5li, PMbfc^:P^$:MO 1 
6 7, 1 7 0<Dm**^?>5t^U B^i:i-S3tU'<;i/i: 



«;SJ:-5{CVAT1 3 6, 1 6 9 ^ri^f ■€■ LT, 
OADM^J^miJ&i 7 5l±, ^OMT ^iy:^7- J^^fM 

[0 14 1] i/T.y'J^^^mm^B Bit, i^©i^TS:5S 
ia8®S2lC«!a$:MU S2*:vM^S9a) 
MSr^T-Po 1I8(Z)S 1 KCfeVNT, i>7>7^Af![ 

40 ^I1I{^5 6«, P. G. l^(Z)-:/Ux>7TS^X:^^,W7b 

®i<Z)*S». Ji^7bTV^^tV^#^^C^i, BI80S12©^a 

[0 14 2] aSCDS 1 2tCfeVNT, iyXv^l>.^m\Mm 
5 6 14, ^OADM«at9IiI8& 17 5 lC^OADM5 4 IC 

^mg&i 1 3icA:;^^/<^ hJi^^mti-r^^oizm^t 

50 5. H9®S 2 3^CfeV^T, #OADM5 4©MtCfel-t 
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S O A DMMi®IlIS& 1 7 5 li, Z0iy7.^J^f^mm^ 5 
6^-^h(Dmm^^»X. tiZf'y 1 3 3*^e>®^*^S PA 
1 5 7tCAl>N-SJ:e)K:SWl 5 6S:^y^5. -eU 
T. #OADMflJ^ISIg&l 7 5li, S PA 1 5 7(Z)ffi:^; 

[0 14 3] 3t^^JfflIllIKl ISti, SPA112 

:^J-t-5o E8®S 1 3(Ci3VNT, i/X7^A»|lIS&5 6 
I*, S12®^m*^e)P. G. z:i:{C:J)lI^-r-5 c h. (D 
*®^L//<;i/0D5pii^S;:^j5b, :g.p, g. ^cfev^Tc 

[0144] 08<Z)S14 tCfeV ^T, i/X-r AM^iaii& 
5 6 li. ZKD^SHS: 1 / 2 {c LfcaS:::?.^^ h;!/^®:*: 
/M3^?:«6e$-Brfc±T% P. G. |^<Z):g-ch. ICfeW 

«:P. G. S:#A-r<5#OADM5 4 6DOADMffiB9llI 

g&l 7 5 (Cji^^f-So 
[0 14 5] 09 008 2 4 ^Cfe^^T, O A DMS!IPI1IS& 

V^T, VAT 13 6, legT^ch. OD^tU^^a/S:^ 
M-r-So OADMfUmaS&l 7 5tt, iHMb^^^SrM 
016 7, 11 0(D^tiiy^ib.m\^. ^W^h-t^%VK 
)ViltA^iiO\ZVATie2^Wmt^o -^-LT, OA 

5 etcmij-r-Sc 

[0 14 6] ^^7.7-2^Vmm^h 6li, iilP®,1ilT?:St 

e>fCi'::^^Af(fPllIji!&5 6feJ:t;f:g-OADMf!B9[@Ili!&l 
7 5li, #ch. (D^L/'^/l/^rfll^f S^iUC^y, m 
^CDch. $:;SiIg-#A-3iiMf-50ADM5 4$:2^ 

[0 14 7] Z.(DXoi3i^^tjr:f^):r.-yyrl^:X 

oV^T, -?-®#)«$:i5iq9-t-5. Hllldu c h. mm 

[0 14 8] 012li, ch. iS[(7)*tj^lCJ:-2):?'Ux> 
:7 r 2/;:^><DS^®#&lcfel-ts o A DMM^HMg&o^ 

□ -^A'-h$::^-rHT'S>.5o ®1 1©S3 l^CfeV^ 
T, i/XT-AM^mS&S 6{i, ch. (DitMfCty P. 
G. $:#f^-rs. SI 10S3 2^CfeV^T, 
ffi!lfflnilg&5 6l±, #M®)titii@g§?:AGC^- K{CtJ»J 

[0 14 9] HI 2(3!)S 5 0^C^3V^T, OADM0J{^ 



(19) i^2 0 0 1-2 0 34 14 

36 

i^l7 5l±, OADM5 4rt0)tJflpi#|$:AGC^-F 
tC-i3JUm-5. 01 2(DS 5 IfCfcVNT, c h. WiO^m 
^S:!fTe)OADM6 4lcmSOADM®RillB^l 7 5 
\t. Ich. ^$:SfS-^aS-r5FBG14 1, ^ifiH 
1 6 1 iSiiUD EM 1 6 2 ®^Nl^SP$:iffi*.ii*-, 1 c 
h. ^^^-t^mm^l 6 5, ^Wmi 6 6, 
^168, 171, M01 67, 170, VAT169 
feJ:t>'F I L 1 7 2aymX^^m^7Lti, -^LT, IS 

10 [0 15 0] IS (in-service) ^il\t. WAgPS:^ 
ffinr|g:fe^^{C-rsz:i:T'feS. if ASPS: I S«ffiT'*t 

(OOS ; out-of-servioe) -^iflSrtS, ^® 
fc*?), *iig*^^Tbfc^{C, if ASPS I s^^tc-t 

[0 15 1] 01 2CDS 5 2{C^VnT, OADMflMllI 
8&17 5li, JflgLfcch. ®»A3%U'^;i/$:*!MffllC 

20 iS:S-t-5o tWfittt, >t*tiPlllS:AGC^-F*^e>AL 
C^- hlcMbfc^lCgE#® c h. ©^-^{C^?: 

sp^tt. feSV^li, Z:CDOADM6 4jb^P>ffi*3ri,SW 
[0 15 2] 01 lODS 3 3^CfeV^T, i/7.7-l>WSim 

8&5 6i±, )taiM^5i, iwa^tfifi^ess, oadm 

e>>^nift/-3x>^*$:^7e)o #tc, ch. isc^^^JiiN^bfc 

30 ZLHti^^^mm^CDm^Wi^-th, 01 1(Z)S3 4{C 
33V ^T, S/::^.5^Af!|pIlIS!&5 6ti, ^m(D^fmm^A 

[0 1 5 3] 01 1<Z)S 3 5^Cfe^^T, i/7.7-lM^ 
8&5 6li, #OADMi!B^niI8&l 7 5{C#OADM5 4 

jg^t-^o $e>{c, >>x7^Afu^iii!^5 6{i, ^mmm 

fOWmS&l 0 7tcm;^JX^^5' h;i/$:{fi:d1-Sc};e)tcJ|^ 
ir^, 01 2(3DS 5 31C33V^T, #OADM5 4G)^}C 
40 fel^§OADMfrJ^iag&l 7 5li, rOi/y^^AMma 
g&S 6^>e>®f85RS:^t:^T, 1 5 5*^^,<Z))fe;?)^S 

PAl 5 7lCA*f-r-g)«fce)tCSWl 5 6$:^yglx^o 
-e-LT, ^OADMM^nmg&l 7 5li, SPA 15 7© 

(^^iiiig|5®ai:d^^i? h;b) &s/x5^Amia 

[0 1 5 4] JtillfiMfiJmiliS&l 0 7li, SPA10 6 

:^7-r So 0 1 1 © S 3 6 {CfeV NT, i^^^T^AfO^IlIi^ 5 
6li, #OADM$?fMllSl 7 5j&Ne>#OADM5 4JC 
50 ei:r-5^Siti|ilgP(Z)ai:^J^^i^ h;b$:StfS-rSo $5) 
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[0 15 5] SI 1®S3 7{CfeVAT, i'X^AfJ^llI 
g&5 eiit. #OADMM<SlllI8&l 7 5{C#OADM5 4 

■r-So HI 2©S 5 4lCfeVNT> #OADM©M{Cfelt 
■S O A DMtl<^llIS& 1 7 5 14, 3<Z)^>X7=- 5 
6 J!)^e><JD^ia^S:^^■tT, 13 3 A^e><D3t*'«S PA 10 

1 5 7icAi>ft-sj;e){cswi 5 6S:«y#iA.s. -eu 

#OADMM^!5&l 7 5li, SPA15 7®ffiij 

[0 15 6] ytSimmmm^i isit, spaii2 

SI 1®S3 8^CfeV^T, ^>X5^-6.f!R9iaS& 5 
614, #OADMfWllIg&l 7 5*^5>#OADMfCfelt 

Xy^mmim^ 6(4, )tS^^JWEI18&l 1 3*^P>A 20 

[0 15 7] ZZX\ OADM5 4^*I<D)fe^i^i^^CfeV^ 

F}V13^v^mmm^(Dmt}x^^^TJ\^ET^'o' 
lol58'i Ell 10DS3 9^CfeV^T, i/X-f-Af!lWllI 

■tS. ^fe, Z<Dtimt. Itf^CDSShl^tC^isbSZl 30 
il*^T'#€.<D-e, H11(DS4 0 

^C^3V^T, i'X^AftJffllllli^S 6«, #®(Z)^P^^^SN 
Rj , ^^#¥*&^tfeit>*PGSP^^3tSNRS:#«?) 

ZLZl-e, ^l<7)|^5^)»{Ci3V\Tl4, gP^SNR 
j,k 5:Poutj,k-eS^U Poutj,kl4, S 3 6, S3 8 

[0 15 9] 01 1 CDS 4 lfCfeV\T, i'XT^AM^IlI 

K5 6t4, #^^ci3v^T, ^^^^mmtpcm^ 

614, ch. m.ti'^im.htcP. G. iC^fLT, P. G. 40 

ira^fSo 01 i©s4 2^c^5v^T, t/xv'^^^wm 

5 6t4, ch. t^CDftjltLfcP. G. {COVNTS4 10 

[0 16 0] i/X7^iAftj^tH]]^5 614, mmo^M^ m 

^filtAF^'ei43&v v#^l4, 0 1 1 <Z) S 4 3 O^Sr^r 

e»» i/>^7^A®!M[iii^5 6(4, 

1 1 © S 4 3 ^Cfc^^T, i^T.'T-J^l^miBm 5 6 14, S 4 
ICC^^^'tjECD^'feSP. G. 14, 0. 5dBTtf. 50 
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S 4 1 G)ie^7t)'^Aa>|il'e*S P. G. 14, 0. 5dB± 
tf-Sfia^S:, bokE(Z)EI1 2 CDS 5 1 ^C^3V^TDEM1 6 

2^if®:0llSgp-^J3lff^l 6 5;5;ifCDffASP&iilSLfc 
OADM54®OA DMftlJWllI!^ 17 5 tCf g^^f 6., 

[0 16 1] mi 2CDS 5 5^CfeV^T, OADMflJWIlI 
^1 7 514, Z.<Di/7.y^2^mm\sm5 6*^e>CD^i^^cS 
•c5^, VATl 6 9$:fflVNT#ch. CD^l/^;i/$:|^ 
■tSo OADMWliIii!Sl 7 514, Hl^bfei^^SrMO 
1 6 7, 1 7 0<Dm*7!)^e>5tigU BSil-fS^t U"^;!/ 
il^fe-g) j:e)lCVAT 1 6 9 ^^-rS^ ^bT, OAD 
MftMEB^l 7 514, wm(Dm7^iyXv^^P]mi^5 

6icm*i-So 

[0 16 2] iyx'rJ^mm^^Git. mf^<Dmr^^ 

m^^t. HI 1®S3 5{C^{ta5:MU S3 5:&V\b 
S4 2a}m^^fOc HI l«)S4 4fCfcVNT, 

2/>?.5^A^JPiai5&5 614, S4 0<W^|^*^e>ch. 

mmvt^p. G. tcfev>T, #ch. :^t.lzm^Jt]y^ 

[0 163] H110S4 5{C*V\T, 2/X5=-ASlPllHl 
K5 614, ch. fS[*^i^bfcP. G. ^Cfe^^T, S4 

h. ®#Ay6U"^;i/ ^COP. G. SrifA-f-SO 
ADM^J^©I1B^1 7 5lCj|^f •£» HI 2CDS 5 6{Cfe 
V^T, OADM^ESl 7 5J4, Za>i/:X'r2^WSm 
J^'5 6 :^vP5CDf|^|c^=^v\T,' VAT 1 3 6" I 6 9$: 
MV^T^fA^l^^;^$:a^-r■5= OADMfiJ^^l 7 
5 14, i^b;tM:^$:MO 1 6 7, 1 7 0®m:^*^6>5S 
fgU g^il-t-5)tl/^;i/^^.g>J:e)lCVATl 3 6, 
1 6 9 ^LT, OADMflfMllIi^l 7 5 

14, ^C7)i|^T i/Xy'I^MMmS^ 5 6 tCfiJ^^J^So 

[0 16 4] HI 1(DS4 6{C^VNT, HStC^^-TS 1 
~S 1 4(D#|RlcJ;y, r?'Ux;y:7Ti/::^$:^^v\ 
7"AffJ^g&5 6{4, ^Siil&ll7-t-5„ WDM:^^ 

^ri/xsrsis^-rso jfcfe, ^l®lls©^ffi^c^3v^ 

T, :^Ux>:7r^':xl:^T'^[^=S-ch. co3ti/'/<;i/0D 

11^14, VAT 1 0 3, 1 3 6, 1 6 9 IC jioT^f 
-&^COV^Ti^H^L3tA^, VAT 1 0 3, 1 3 6, 1 6 9 
y Icm^^iZ <k o T# c h . (D^ U^)V(Dm^ 

[0 16 5] mz. m(Dmm<mmiz^^^xmm-t^. 

5 ;fcV ^ \^mM 2 9 , J: 3 3 \ZtmfDW^^Z 

*ffS1-S^<g2/X7^AO|Si^3^T'*>5. H13t4, 

P. G. §:^-rHT'fe-5„ 

[0 16 6] HI 4t4, ^2®ia^ffi.®^fii^X7^ 
AfCfeJ:rSOADM©Si^$:3^-rHT'fe§. ^-f, ^2 
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[0 16 7] ||20|IS©^ffiJC33ltS3tii#2^;^^A© 
±f*:^tCoV>Tm^-t*= Ell 3 (a) ^CfeV^T, H 
2<D|g6^ffilC^WS)^M2^:^5^A{i, OA DM 6 4 

e>y>^^4^<D:^^^y hi^-^^Sr^l^U OADM64©|g 

Kit. OADM6 4m<D^^m^^mo^<^ yt^^ 

g6 3 7!)^igtte>4T-5„ 
[0 16 8] OADM6 414, m^^e2^^-t^ 

t-'5o -eLT, OADM6 4li, O A DM 6 4 A*f^ 
tl&WDM-^ykm^<DX^^ h;i/feJ:tJfOADM6 4 

*^e>*fmstiswDM:5?^^#0D:x/^ir hjv^iy:^^- 

AffJ^ISm 6 5 ICffiij AM^mSS G5i)^^(D 20 

[0 16 9] ?>CtC, ||2©||j©^ffi(©)tjl#S/:^5^A{C 
^$tl-50ADM(D^{COV>T^i|{Cl5i^-t^. H 

1 4 ^CfeV^T, ^^ill^6 2 Sr^-T-SWDM:^^ 
■^li, OADM6 4<>D3^l^2 0 KCAM^tU ilflllM 
Stl-So )t*i*iS§2 0 1 li, ±fC3tei3l8&6 2n(3T'^D 

Duyj^^m^it^ *7'9 2 0 2{cAi^$n«.o 

[0 17 0] iJ^^2 0 2^Z^M^nt=.'^DM■^mB 30 
■^ti, 2o{C45llg$nS= 4^Lfe-:i5r<7)WDM7?^^ 
m^lt. SW2 8 OtCAlif^tU ^3NI$L;tff&:;^®WDM 
;^3-:/^2 0 3{CAld-$tl«.o :^^^2 0 
3 {CA*f ^ ^x;tWDM:&^3Wff-§-l±, 2 o lC:feNi$$ n 

4>«^bfc-:&cDWDM:&;s;3tM-^ii> mo2 2 7{c 
AM34x> :9iiSL:tfK&®WDM:&^)tfI^l±, 

2 04tCAtf^n-5„ 

[0171] M0 227ii, WDM:^mS^<D%iy^ 

mm2 8 5 ^ai:tr$ txSo O A DM0mi[lIg& 2 8 5 li. 40 
Z.CDM02 21ti'i,(DliiMZ^<'}. O A DM 6 4 {CA*f 
$ 4XS WDM^)^-f-(D3t im-^»T^ il* & 

tci;s;cT^5:^-t-5= z0is-^mii. ybmms2oi 

So 

[0 17 2] :fJZf^ 2 0 4 {CAItStlfeWDM:^)feM 

m^lt. ATT2 0 StCAMStU 4W^b^fifi;^©WD 
M^^-§-li, DC2 3 ItCAMStl-So Z:®ATT 50 
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2 0 5^|=fffi$tl^WDM;^^3tM-^li, #S2E-r-5#?t 

mSiX'^^n^ :ii:{c<kyoADM64 Sriiii-t SW 

DM^^^HfJ^^o -15. DC2 3 l/s|*ffiSnfc 

wDM:^^■§■3!)^ e>^-rs#^i5ffiT'5!a«s*iTo 

ADM6 4-e:$M-t'5ch. A^Uffi^nS, 

[0 17 3] ATT 2 0 StCAMSttfeWDMlJ^^StM 
^\t. tlT D C 2 0 6 ^ffi $ ^ 

S„ ATT2 0 5(D3^I41*, DC2 0 BcptF-^OS^^ 

So DC2 0 6tt, OADM6 4S:jlja-rSch. ICM 
LT, ±lC3te3l8& 6 2 tf T-fSfe DStSS^m&^f^-r S 

?2g;Rim&M«$tlfcWDM:^^t 

m^it. mw^2 0 ly^mm^ti&o iffmm^2 o i 

li, :ifj::^^202, 203s 204, ATT205j3J: 

t)fDC2 0 sr£}f.x^\^^mm^Wlf^^-:f')Ty 

7'T'$>So 

[0 17 4] 9(^^^2 0 7TititlM$nfeWDM:jJ^ 
fg-^l*> ;i!77'^2 0 8lCA*f$nSo :^y^2 0 8lCA 
l«f-SnfcWDM;?S3l6m#li, 2-=){C4>tIS[$nS. 

L/^^^owdm:^3^-^», -y-^f ^7 u >y 1? -7 >r 

(J5AT> rcFILj ilB&iB-rSo ) 2 10{CASifS • 
:JMLfefifi:&<3DWDM:;^^#{i, MO2 0 91C 
Altc5tlS„ 

[0 17 5] M02 0 9{i, WDMT^^^^-^C^tl'^ 

lllg&2 8 5^miJ$tV-g>o OADMft!MmS&2 8 5li, 
CKJDMO 2 0 9 3b^e>©ai:*7tC j; y, C F I L 2 1 0 \ZK 
M^ti-2>WDM^3t##®:#M$:^ffi-rs. ZltitCj: 
OADMffi|®IlIi^2 8 5li, ATT 2 0 5, DC 2 
0 6feJ:Z>'^titipi^2 0 7 3&H®i!ifc|l|^#^pa$:=i:^ 

[0 17 6] CP I L2 1 0{CAI*$4xfeWDM:&^)t 
fi^ldu CFIL2 1 0T'M5C®ch. i:^(Dch. 

(acousto-optic tunable filter, J^^T, TAOTFj 
tmi-t^o ) 211, 2 12fCAM$^XS. AOTF 

2 11, 2 1 2(4, ^imm^iz^^jw^^ti^im 
m^mz^i). ^M%i:mifxfmiz^<')-^-mR-t^ 

i¥m sra^-r&K-htcim&^g^u, z(Dwmz r pmm 

i*, RFJlj^&f!{^-r-g.Zli;(Cj;U, AOTF2 1 
1, 2 1 2T'3g»i$t\,Sch. Sr^-rSZlilA'T*^ 

So 

[0 17 7] AOTF 2 11, 2 1 2li, OADM^J^ 

[1IS&2 8 5A^6>(7)^J^-§•{C<i:oTigW$tvSch. 
MiSf^tU j^^nSch. li, Zl<Z)OADM6 4T':$J- 
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[0 17 8] I.Z:X\ CFILlCcfcoTMJC^ch. t 
m&(Oc h. i:{C^bT*>5)-e4x^*lAOTF 2 1 

1, 2 1 2T-ji»Tf^^ch. i:m\-r^<Dit. im.<D 

ch. ii^oDch. i:tc:9-it-t'2>:ii:tcj;oTch. 

H15i;{)'WDM:^J1fc^-^® c h . mS<D 2 

T% 1 A O T F }C J: o T ji»r-t J: U =b^tC 

[0 17 9]M^®ch. S:jiSlT$4xfeAOTF2 1 1 
3b^e)®WDM:5^^S3t^^l±, VAT 2 13 ^Z^M^tl 10 
So ^LT. mSOch. ?:jgB^34xfcAOTF2 1 2 
;<)^e>®WDM:3^3^fS-^{i> VAT 2 1 4{CA*fS*l 
So VAT 2 1 3, 2 1 414, Ali-$4x<5^0D3tU"^>'l' 

OADMf!li^iai?&2 8 5A^e>0tIW#-^^CJ:oTf(f^$ 
4Ts vat 2 13, 2 1 Ait. #AOTF2 1 1, 2 1 

&^gU AOTF211, 21 2(D^in^tli)^ioMB 

F I L2 1 S'^Mffi-rSo 20 
[0180] #VAT213, 2 1 4:«)^e>CF I L2 1 

5 lz^M^nr=.^wDM■^^^^t. cfil215T' 
mi(Dch. umioych. t^mrn'M^ti. sw2 

1 6lCAMc54x-So SW2 16li, OADMMWI1II5&2 

SW2 1614, iif?T^{C-rS3i:lCj:oT, OADM 

6 4: P^®#^|$55«:|g^-rS^^O ADM 6 4 IC|^ 

OADM6 4|SS:^t-SWDM7?i5^-f-lCi'nXh 30 

- ^ 7& if Of ^ ?: #x S 3 ^ V \ 

[0 18 1] #{C, AOTFli, -IgtC, jg»MS(Z)?a 

m^mt-^m^mmtzisbizm^^jimmx' r FM?«^i: 

[0 18 2] SW2 1 6*^e>©WDM:&^)^;ffi•^^4, % 
ifipgtl2 1 7 (CAM^tl-So ^ft*if§2 1 7ti, 
^2 0 7 i:r<Z)3fe*fl|lig2 1 7 i:©ls©#3teSl$aT'^t5 

ixmm-^nr=.-wDM:^mB-^it. tj^^2 1 81ZX 4o 

ftfStVSo *y^2 1 8(CAlt$*lfeWD]Vl:&S3^# 

■^li, VAT2 2 OtCAM^tU ^Lfcftfi:;^a)WDM 
-^^^it. MO 2 1 9 IZAM-^tl^. 
[0 18 3] VAT 2 2 Old:, Att^tvSJtCD^U^;!/ 

M:^316«-^13U ;«jy^2 2 1 lCAM$nS„ ;^y^2 

2 1 (CAMS 4xfeWDM^^tf§#li, 2 o {C^&USS 
■So ^NIgL;t-^CDWDM:J^^-^{i, WDM^:/^ 

2 2 3lZA*f$tU 4^Ufcflfc&G)WDM7^^5)^# 50 
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14, M0 2 2 2{CAlht$iri-g>. 
[0184]MO2 19, 22214, WDM:J^i?;)tM# 

<z>?tb^;i/&^ffii-s^-<5f-cfetj, ^m^m, OA 

DMf!l^IlI^2 8 5^mtl^n^o OADMf[I^^[lIg&2 
8 5 14, MO 2 1 9 tS^XmO 2 2 2 0;^mM:^tcSo' 
VNT, VAT2 2 0®^?ftS:|li^-rSZ:illCj:»J, W 
DM:^)^©^®)^^"^;!/?:!!^^-^. ^^S14, Z.<D 

OA DM 6 4 ^mM-^n^y^DM-^ym-^(D^^^\y 

m^V<t£^^^lZ^^tl&, OADM^J^ 
I1IB&2 8 514, ^<D#A$n-5WDM^^-^®5p;% 
ifb\y^J]y^^ir^M0 2 7 0 (DfUMz ii^xmmir 

So 

[0 18 5] :;?;-7^^2 2 3l4, ij-:/^2 2 li}^h<DOA 
DM6 4 &iffia-tSWDM:^5^-^t^1-SS^{C 
<k U^SnfeO ADM6 4 T-Jf A^nSWDM:)^^ 

■^14, 3t*i<li^2 24/\MmStlSo 
[0 18 6] )tJfiIiig§2 2 4 t4, m^(D^ly^/ltXm 

iIiI-rs*f:xhT>:/T-$>So iii|S$tt;tWDM:;^3^ 
fi-:t=y 22 S'Nitmsns. f}-:f^22 5lcA*f 
$nfcWDM:ifF^)tfg-^l4, 2o{C:S>llg$nSo tSJUStL 

fe-:&(DWDM:^^:»^M-^i4, r^isoMic-eizlstiS'^ 

<3^ei^6 2^Mai$tU iML^ftfi^OWDM;^ 
^-^14, SW2 8 0(C*fm$tvSo 

[0 18 7] SW2 8 0t4, 2 X -y^^-^&y, 
O ADM»iai^2-8 5*^?5(DfWfS-^^CJ; U, 
2 0 2;^)^e>(DWDM:^Mf-^*fe^4;^:/^ 2 2 s^b^e^ 
<Z)WDM5J^^#©V ^■r4^*^— S: S F A 2 8 1 
m-rSo S P A 2 8 114, AlftSJtOmSi: 3<Z)?R:R 

T-feSo SPA2 8 1t4, SW2 8 OCDatRtCiiJ, O 
ADM 6 4 lCAlt$tl^tti|ii^2 0 1 ■eiii(lI$ti;tWD 
M:&^3tfS#®:^'<^ h>n/*fcl40ADM6 4*>e>3t^ 
iIS&6 2^ltai$nSWDM:&^5^-^(DX-^i' h;i/$: 
tm U ^®ltS!»S^S: O A DMfiJ^IlIB& 2 8 5 {cm:*J 

■rso 

[0 18 8] -7^, *:/^2 0 47?:J^$nfeWDM:& 
^3^tW, DC2 3 1tCAW^tU ?^®J;e)lCbT, 
z:®OADM6 4-e:J5«fSch. 
So DC2 3 1(4, OADM6 4T:$ilIg-rSc h. (C^ 

u ^\z^fi^mB2f^'§E.\:.^w^im^wmt't>^ 

-^14, io-:f'y2Z 2^lifffi$tlSo 

[0 18 9] :«7y^2 3 2tCAtt$nfeWDM:5^3^;« 
■^14, 2o»C:J^$tiS, rJ^ll^Lfe— *©WDM:5^^ 
ff-^14, ;*J>^5 2 3 4lCAftf$4x, :JMLfcfa:&(DWD 
M:^^-§-l4, MO 2 3 3 {CAM^nSo MO 2 3 3 
14, WDM:inS;^-^©^l//^;i/S:^ai-rS^-i5fT:-* 
y, «ttB^l4, OADMf6!l^llIi!&2 8 5^m*$4x 
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OADMfIIWllIS&2 8 5lt. ZKDMO 2 3 3*^^>CD 

mtiiz^ o ADM 6 4 -erj^ii^-rswDM:^^-^ 

[0 19 0] 2 3 4 ICAl^SnfcWDM:^^^ 

T, TTRBj iiBSIB-tS. ) 2 9 0-l~2 9 0-4lCA 

M^tX^o lM®TRB2 9 0li, 8ch. -^(D^ffM^ 

TRB2 9 0-ll±, ch. l&VNbch. 8<D^#& 
^-©•^•t-S, TRB2 9 0-2lt. c h. 9*V\Lc 
h. 1 eO^-^&Sfl-^^t-So TRB 2 9 0-3 
li. ch. 17;^VM^ch. 2 4CD3¥!m^S:^ft • 
f -5. -eUT, TRB290-4lt, c h, 25^V^L/C 
h. 3 20D)tfi#$:S^-:^i-5. 
[0 19 1] Z.Z.X\ :g-TRB 2 9 0-l~2 9 0-4li, 
SV^^C|eI-(3D^^<Z)t^ T RB 2 9 O-UCO<.>T§i0^ 
U TRB 2 9 0-2~-2 9 0-4^C■^V^T^i, -^CDSi^S: 
«BS-tS. 2 3 4 -e4 0{C:$)ll$$tlfeWDM:&^ 

3tff-^CD 1 T RB 2 9 0-l®^itiIiit§2 3 5 ICA 
)t*ti|lS^2 3 5ti. ^iliil|2 0 lil^CDJt 
JtillS^2 3 5 il(Dm(D^^fft,X'^\:'^&^m^^W». 

[0 19 2] y&mm2 3 5T'i©*i$tl^WDM:^3t 
{f-^ti, 2 3 6 icAW^tiSo 2 3 6 tcA 

Lfc#WDM7?^)tM#li, . 2 3 7-1, 

2 3 7-2lCAl*^tl-5o 2 3 7-UCA*f$tlfeW 

F24 1-1—2 4 l-4(CA*fSn5o TFl*, 
3t>'-f;V^f (tunable filter) ©B&fBT'feSc 
[0 193] TF24 1-Ui, 

/Ci«?&fili, ch. 1 (Di&RtC#f£;-tS?ffi:B:lC|g^$tl 
So rODfei*, TF2 4 1-Ui, 3 2iS®WDM:3&^ 
M-^CO**^?^ c h. KD^-^fel-t&^S-ltSo TF 
2 4 1 -iTb-'C)® c h. 1 (D^-^it. iJ-fy 2 4 2-UC 
AMi^nSo 3!j:/^2 4 2-UCAMS4xfech. 1®^ 
M-^li, 2olCrJ^Six-5. :0ll$Lfc-:5Och. 1© 

^ft*igg2 4 4-l(CA*r$tU :9ii$Lfcfte:& 40 
<Dch. ICD^-^ti, M0 2 4 S-KCAMStb-Sc 
[0 1 9.4] M0 2 4 3-Udu c h. \<J}%\/^)\^^^ 

aj-rs^:^^-^*y, ^m^idu oADMft!^niii&2 

8 5>^Hi*$tt-g)c OADMf!lMlIg&2 8 5li, CICDM 
02 4 3-l*^e.0Dffi:*J{Ci:y, c h. 1 (DJ^-^<Z)^M 
$:5t3[-t-5o )tiiiPi#|2 4 4-Ui, S3tU^;i/S:-hlf ^ 

^ur^:?"^^*;, 75>:/^2 4 2-iA^e>®ch. \am 

ft-^?:*!*! LT D EM 2 4 5 -l^Mffi-t 6. 

[0 19 5] DEM2 4 5-lli, 5tltii^2 4 4-l:){)^e> 
CDch. ICD^-^&^U ch. KDJ^-^A^e)-* 50 
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fg&StUaif. DEM24 5-lhLTl±, 3fefi-f-S:«^ 

rt^^-eSS. Zl®<}:e)*TF2 4 1-1, :«j^^24 2 
-1, MO 2 4 3-1, ^liiIli^2 4 4-lfe<kt>*DEM2 4 
5-li:Il|-(D«fi?*\ ;*3>^5 2 3 7-U 2 3 

34xs«-wDM:&^)tM-^ic*rL/Tiefje>n, #tf2 

4 1 -2~ 2 4 1 -8®^g5^;R^J^©*>i>JS:Rli> ^tl^ 

nch. 2~ch. 8a)?S«tc*fjs;i-s?R:R{cl9:^$ti 

So 

[0 19 6] ZLCDi-JtCbTTRB 2 9 0-lt*IlCi3V^ 
T, ch. l;&V>Lch. 8®3tfg#*'^SM'^D®$tl 
So *:t> OADM6 4T'JfA$tlSc h. lJfeV^L/C 
h. 8<D)^fB-tl*> ri>:«)«fce)lC, ^StlS. TRB2 
9 0-lp'3CDi2imSI2 5 1-lldU LDi:MODil*>e>^ 
$4xch. 1 (3DiSt:^<Z»tM-f-5:^-rSo ^S^fcc 
h. l(D3t«-^t*, )tftilii^2 5 2-l^Mai$nSo 

[0 19 7] ^lti|iM^2 5 2-Ui, m^0^l/^;i'*T' 
ii*it-S4<:5C.hr>:/TfeS= itPI^nfec h. l®)t 
M-tti, TF2 5 3-UCAlt$tlSo TF2 5 3-ll±. 

U, ^®MK;R^^®*>i>afeSli, ch. 1<Z)M:51C 
MfS-tSi&RtC|g^$*lSo ZKDfcft, TF2 5 3-1 

li, ch. Knt'm^im-^mk^^. 'mm2'b2 

-IT'^^bfcA S E 5:ffi?5S1-S:ii:**T'^So 

[0 1 9 8] TF2 5 3-l*''6.®ch. KD^-^li, 
5!j:/^2 5 S-i^id-ms^vSo :*:/^2 5 5-Ui, TF 
2 5 3-l*^e>®ch. l(Z)^^S:2olC:$^IIgi-S3t55- 

ii^-^-efeSo :9iigLfc-:&®ch. i®^-^ii, 

MO2 5 4-l^Mm$*V ^SIgtbfeftB*®^-^t4. V 
AT 2 5 6-l^|>fm$4xS. MO 2 5 4 -114, ^tM-f"® 
)tl/K;i/S:ig|ffl-tS=E-iJtt?fey, ^ffijemii, OAD 
Mf[lt®lllg&2 8 S^miJ^tvSo 

[0 19 9] VAT2 5 6-ltt, 5(7^^ 2 5 5-ljb^e>0D 
3tfS#®3^W'^>'l'5:j^LT;*;:?^^2 5 l-\^9ixt 
S. Z.CD^ai4, OADM®fimaII?&2 8 5*^e>®^ 
M-^lC-fcoTM^^nSo ;tl^^2 5 7-Ui, VAT 2 

5 6-l3!)^e5©^-^^2o^C^^^I^•r SJt^^llglg^T'fe 
So ^\^tz.-'-}5(J^'m^\t. MO 2 5 8-l^j|*ai$ 

:<J^^2 6 0-l^|*ffi$ 

tlSo 

[0 2 0 0] MO 2 5 8-U4, ^^■^©^U'^;!/?:^^ 
-rS^-^T-feU, i^m^miis OADMf!lP!l!S^2 8 
5/v.m:^jSnS. *:7^5 2 6 0-lli, VAT2 5 6-l*^ 
e>©Jt{I-^5:2o{C^-rs>fe$MlS^^T'feSo 4^ 
bfc-:&®)^-^i4, :^j:;/"7 2 6 i-i'NitaiSlv ^ 
L/feftfi^®^-^t4. MO 2 5 9-l^td-ai$4xS. 

[0 2 0 1] MO 2 5 9-Hi, )tM-§-®3fe ^'<>'l'&*^ffi 
-rS^-^T'fey, ^ffl^mii, OADMf!PllI^2 8 
5^ai:^J$^VSo OADMflMlHlS52 8 5l±, M02 5 
9-l(3Dffi:^7>b>e>c h. 1 C03t^-^®*M?:B^t-So O 
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ADMpmm^Z 8 5 li. MO 2 5 4-lfeJ;l>TWlO 2 5 
8-l®^^a^3^^^CSc5V^T, VAT 2 5 6-1®^*?: 
^■rS3J:lcj;»J, ch. l(Z))tM^®^l/^;i/S:m 

z: i: tC J: y O A DM 6 4 }CfeV ^Tif AS4xS)¥rff 

[0 2 0 2] z(D^otj^mmz5i-h nmm25 

2-1, :?!j:/5 2 5 5-1, MO 2 5 4-1, VAT 2 5 6- 
1, 2 5 7-1, MO 2 5 8-1, ij^'^ 2 6 0-lfe 10 

J;tWVI0 2 5 9-l35»^b:&S^^dU c h. l^;^^bc 
h. 8ri:lCffiS$n-2>= ^UT, «-TF2 5 3-2~2 

~ c h. 8 <D?R«{C>y-f5f Sj^^lC^S^lS. 
[0 2 0 3] #?!j:/^2 6 0-l~2 6 0-4*>5><Dch. 
l;5;V>Lch. 41*, 7!j>^^2 6 l-UCA*f$n, ?S« 

WDM^^^Jtfg-^li, 5(7^^2 6 2/^lifm$nS. * 
fe, =S-?!j:;''^2 6 0-5~2 6 0-8A^e>(Dch. 5*e(f>L/ 
ch. 8ti. :;*j-:/v2 6 l-2^cAi^$t^, mS^M-^ti 20 
S, jS:R#fiS*x:/£:ch. 5^£V^Lch. 8©WDM:& 
5(7^^2 6 2^«ffiStVS, 
[0 2 04] 7!j:7^^2 6 2ti, 2 6 1-1*^6>(Z)W 

dm:;^^-^^;!;':/^ 2 6 l-2y^)^e>©WDM:^^M 
-§^il$:?&R#*U ch. l^:v^l/ch. 8(DWDM:i^ 
Z:<Z)J:e)tCbTTRB2 9 0-11*1 
fCfeVNt, ch. l:&V>Lch. 8®^-^*^^Stt 

[0 2 0 5] ZZ.X\ 3 2jS®wdm:&^3^-^coi4i:«i^ 
e>VN-mCDch. S:Z:OOADM6 4 7f4iHSLTS^- 30 

OADMSr#IlIlB&2 8 5{Cj;oT, DEM 2 4 
5-l~24 5-32 < mM^2 5 1-1—2 5 1-32 , TF 
2 4 1-1~2 4 1-32 , jSitJf, TF2 5 3-1~2 5 3 

-32 ^fm-t^^t.izj:-Dxnt>n&o 

[0 2 0 6] #TRB 2 9 0-1—2 9 0-4*^e)®WDM 
^n-f tl;!3 264 -1-264 -4{CA 

*r3*vs= #:^j:j^^2 6 4-ii±, ^n^tiWDM;^^ 
fi#?:2olc4>|I^S)feailS8iS^T'&-5„ ^jNl^UAc- 
:j^0D#WDM::;^)^#ii, ;«j:/5 2 6 5^Mffi$n, 40 

O 2 6 3-1—2 6 3-4^Mffi$n'5= 
[0 2 0 7] =S-M0 2 6 3-1—2 6 3-4ti, 3^-^CD3t 
b'<;i/5:^ffi-r-2)^-^T'fe»J. OAD 
MMSfia8S2 8 5^aiij$n-g>o OADM^J^IlIgS2 8 
5li, #MO 2 6 3-1—2 6 3-4®ffi;d*^e>-?-*V^tl*f 
/S-tSTRB 2 9 0-1—2 9 0-4a)WDM:^^-^(D 
=t<te$:5tig-r-g>» ?!j>^5 2 6 5(du ■^tl^etlMltt^il 
2 6 4-1— 2 6 4-4$::frUTAM$tV^T RB 2 9 
0-1— 2 9 0-4*>e><5DWDM:&^J)l&®#5:tft;S#fiL 50 
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T, ^itilitl2 6 6/\m-rSo 
[0 2 0 8] 3tiii|igf|2 6 6lt, TRB290i^O^|$ 

■So )tiititl2 6 6Ti|[ipi$tl7cWDM:7?^^-^li, 
DC2 6 7^ltaiS4X-5o DC2 6 7li, OADM6 4 
^C^3V^T#AStlSch. IC^bT, ^{C^^iiS&S 2 

:$m5:li«$tvfcWDM:35^S^-^l±, :«j:;/'^2 6 9^ 

[0 2 0 9] ?!jy^2 6 9ljU WDM:;5^3tft#$: 2o 
lC:J)lldtt-53t45HS8i*^T'feS. :^L.fe-:&©WDM 
WDM:*^^2 2 3^Wili$tU ^Nl^b 
fcflfi:&®=&WDM3^^-^l±, M0 2 7 O^ltm^tlS. 
MO 2 7 0 3tfg-t©^^^;i/&^ffit-S^-^T'*> 
=&^m^^fi, OADMf!l^|lIB&2 8 5/\m*$tl 
S„ O A DMf!|^IlIg& 285 ti, MO270 ® m*>b^ & 
300 A DM 6 4 -eifA-t^^ c h. 0D^-^(O>t^$: 

[0 2 10] Zld-e, ^iytiIlS^2 0 1, 2 0 7, 2 1 
7, 2 2 4, 2 4 4, 2 5 2{i, i^m^mz^^i^-^f^r. 

«^-eii<s-r'^^3ts:Ai=f$iiT^iS5!S=fS:§i§ja3'r 

[0 2 1 1] 5!7:/^2 0 2, 203, 204, 2 0 8, 
21 8, 221, 22 3, 23 2, 24 2, 2~5 5. 2 
57, 2 60, 2 6 1, 26 2, 264, 2 6 5, 2 6 

[0212] DC206, 23 1, 267ilLTli, W 

-5, z.<D^^ ten 2 ©Hi^^cD^MJ^XT^-Atciiffl 
$*lSOADM64li, WDM:;^^■i•*^ e>m5t CD c 

h. ^im-mA-mM-t^m^<D<,if}\ oadmica 

M$tlfcWDM:)^^3t^-^(D^c h. (D^VKjV^tm 
■r-smii, 0ADMA^6>|^ffiS4^SWDM:5^3^-^O 
# c h. ©)t U^J\/i:tm-t&mmi5J:XmAi-^^ c 

[0213] o^mEt.m2(Dmmmt(DM!zmm 
&rf. :^^t^z(Dmmmt(DM{^m^iz^^^xm 

2 (Dmmmt<DMitm^iz-D v ^•r it, ^eji^tt^e 

izl]^ 6 2 L, Mli Wfip^S 6 3 J:t>*0 A D 
M6 4{C^f5-r-2>. #tC, fi^^2 3;5:VNbff#iS2 9 

^ciB»Dl§w^c^3v^T^i, {|(!IS#S«oadm6 4i^® 
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47 48 
S P A 2 8 1 {CMfS U mmm^tty:Xy^mmE]^ & e 5 J*, =S-0 a DM^ 2 8 5 tC#0 A DM 6 4 

blZMf^U |i!g^mOADM6 4|^(Z)VAT2 5 6 iZiS»S>m^m^2 0 KDiHtfT^^i^ h)V^&tl-t^J^ 

fC^fS-rS. ^iZimir^. 01 6®S9 OfCfeVNT. #OADM6 

[0 2 14] m^ms3iztm.(D^mtmi<Dmmm 4(Dmizi3»^oADMpmmi^2 8 5\,t. z.covT.f- 

lii/>^7^A^r^IlIS&6 5lcMfE;-rSo «#^1 (Z)^*^SPA2 8 1fCAm-SJ:e»lCSW2 8 0$:^y 

5«;V^L/|f#^2 9^CfS©0!)^«^CfeV^T^4, 5!j-:/^2 SttSo ^LT, #0 ADMfIJMi&2 8 5 li, SPA 

0 2 ^^tl^n^mm2 0 1 C)it:BfflC^b. ^tifiPi 2 8 1 C7)ffi:5 Otlt*i§|2 0 1 (Dmti:^^i7 h)V) 

^201 ^z^M•^tla^DM:^^^(D7.^{7 h;i/S: 6 5 ^mij-t&o 

lii«|-r-5^{CLT=bJ:Vx„ 10 [0 2 2 1] El 5®S 7 3^CfeV^•r> 

[0 2 15] m2<D^mm.<D^mMm) mz. m2 g&e Sti, «-OADMf!H^ni8»2 S 5*>e>#OADM6 

ico V ^xmm-r^. mi 5 1*, ^2 ®^s©^ffi(Z))^^ -s. 0 1 5 o s 7 4 tc^v ^T> i'T.-r A$!i^s¥iaji!& e 5 

i/y^T^Mzi^^^i/yt^^J^^mMi^o^yu-^^-h^ li, #oadm6 4Q)A*:^^^' h;i/=S:ttt¥t-s= s 7 

at-r®T'feS. 3T'SJ#Lfe)tiiiilig|2 0 l®ffiiJ>?>^i7h;Wi, ^it 

[0216] mis it, ^2 (D^li^ffi®)tiifgi/:5^5^ iPiilcD A s E 2 0 1 (omm&S^^^t-t 

T'fes. wmz. mi sis^zmi 4iz^-tm2(Dmm i)^^. ^oA^>M6 4:<D^cb:^^i^hMt, ^mm2 

jmKi5if?>ymmty:^'rJ^^^t>±{f^m^lzit, ^ 0 1 (Dmti:^^^ h;i/*^?,zi*ie>A SEl3^xf:^u-zf 

#iSS&3i-fe±tf -5= [0222] |gi5©S75 fC j3V ^T, J/^T^iASiMHI 

[0 2 17] -€-UT. =&^SrillC. 'e-^7bW^LTV% g&6 5ti, #OADM^JimiIS&2 8 5{C#OADM6 4 

S*^®SSi8L ASEtfiE, DC<Z)A*3feU'<>'K'!)^l5S® ®ffi:^jX'<^^ h;i/S:m:*^S iolcfBS^-tS. 016® 

5S^J&i:'S:^T-5o $^>{C, OADM6 4T'#A$*V-2)^ S 9 1 {CfeVNT> =S-0 ADMCDMtCjSf-tSO ADMMW 

ch. (D%U^Mi. immi^<^£?>^OlZ. O 01^2 8 5li, z:<D$/:^5"Af!PllII^6 5*^e><Z)^gf^$: 

ADM6 4$:iiji-r-5)ch. (Z)^*^)^ U'^;HC;&S j;^) ^t-tT. :fyzf'^ 2 2 bis^^<Dm)^SP A2 8 liZ^Mt 

ICfg^StlS. SJ:e)lCSW2 SO&^ymS. -ebT, #OADM 

[0218] -ebT, OADM64^CfeV^T. ^tifiPiH miHlF&2 8 5li, SPA280<DffiA (OADM64 

2 2 4 \z^M^tl^±^ftuK)v^ %m^2 OK 2 0 ©m*^^^' b-'V) 5: i/:^-5^Atr#IiIi^ 6 5^m:^;t- 

7 0DASEffiiE*fe<fct>*c h. ^Tb^t, ^itlfi^2 1 7 30 

^ASt$tVS¥i©3tl/'<;i/*^mS09liieU:l-'5;oTV\S [0223] 015OS7 6^CJ3V^T, ^/X^^i^fSIWil 

3i:$:?i|g-rSo ^a^CoV^T, rOckeJ'fc^lS^ ^6 5li, :g.OADM$!l^IlIli&2 8 5*^e.#OADM® 

&^To^^^c, ^xammzj:-Dxymmiy^y^2^<D:f^) m;tfx^^ h;i/S:5i#-rSo 3:z:t% oadm6 4p^(D 

015 33 J:tJ50 1 6 ^m^^rmm-t^, ^««m4S:^frsf JW^bSrtf oTVNS^^fCli. 

[0 2 1 9] HI 50)3 7 l^Ci3V^T, e/X^AfH^IU S 7 3 ^Cfe^'^T3'&^tlflii|2 0 1 ©ffi^X^^' 

S&6 5li, =g-ch. ®7t>^5b^e>P. G. ^i^^-r^. m ®W#^t$:^t«-r^>t.n-^««aS:MU§(t, f'Jff 

Alf, ^ICllllS^MT'li. HI 3 (b) {Ca^-rcfce>tC. O ^b5:^foTV^;fc^^#^3l|6iil|liS2 0 l®m*X^^ 

ADM6 4-l®^2A^eJ^fA3tlOADM6 4-3®^7 h;i/&#«)T. 34xe>S:«ffcfC)titifiliS2 0 1 ®ffi:*»;:^ 
T'tJM^tvSch. l3&V^Lch. 16 5: P. G. 1 il 40 ^^h)Vfr^. 

-r-So OADM64-3®^7A^f>JfA$tlOADM64 [0224] HI 5®S 7 7^C^3V^T, i/::^-7=-AMWlil 

-4eDM9T'5M^^-5.ch. l;fcVNLch. 85:P. 5\t. ^fmmmme S<DAJj7.Ki^ hJV^tm 

G. 2i:f5o OADM6 4-2®M4jb^e>ifA$4xOA -TS. 3<D^J]7.^^ hMt. Hi© 

DM6 4-4<D^9T'^$tl-2>c h. 17^V^Lch. |Q^®.lCfel-tSH8CDS 6 il|^^lCtt#$*lS©T% 

3 2$:P. G. 3i:-r-5o OADM 6 4-4(Z)^9 ;^)^e)^f -f-CDm^ 5:«1^-r ZL(D jiOlZl^X iy 7.7- 2^WmS^ 
X^tlOADMG 4-l(Dm2X'^-^tl^ c h. 1 7^e 6 5tt, =S-S(CfeWSWDM:&!S3tM-^©A:tf:^'<^ h 
^^Lch. 2 4S:P. G. 4 ft^. OADM6 4-3® }l^WlMir&. 

M77b^e.^fA^4^0ADM64-l(^!)^2T'4JNI$S4^Sc [0 2 2 5] HI 5«)S7 8^CfeV^T, txX^A^iWIlI 

h. 9f£\,M^ch. 16&P. G. 5i:-t--g>= g&6 5{i, #^a)gi5^)^SNRj , ^^Wi^33J: 
[0 2 2 0] HI 5®S7 2{CfeV^T, 50 t/PGS|J^)^ SNRS:*«>S. Z-Z;-?, 2(c^S©^^tCfe 



49 

V%Tti, SIS^3%SNRj.k tLX (^3) Sr^VN^TiV 
S7 4, S7 6fe<J:UfS7 7©ffiS:MV^TTfB© 
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50 

*9) tCj;oT^SNRj,k ^nW-t^. 

* m2 2] 



8i5»3tSNRj^ = Piiijj^ - 7. 9 (dB) 



(9) 



(^9) (dU (^3) S:7^t/'<;i/#atC^Ufc^T'fe 
h V A f ti, ^TS>y, 1 0 1 o g (h V 
Af) =5 7. g-efeSo 01 50S 7 9tCfeV\T, 

2^mm^Q5ii. p. G. i)^^M^n?>-r^x(Dmiz lo 

[0 2 2 6] 01 5<DS 8 OlCfeVNT, i/X-rAfOWHI 
(DS8 10:>mS.^no. *fe> J/X5^iA^Ji®ll|]^6 5 

ti, iF'Mojgm, mmmii^X'&^m^it. 01 50s 

[0 2 2 7] 01 5(DS 8 1 ^Cfe^^T, i/:^7^A»fIgI 
!^6 5ldu P. G. 5:}fA-r•2)OADM6 4^C^V^T, 20 
S 7 90D*gSjt)^iE©fflT'fe.g)P. G. li, 0. 5dBT 

if. S7 9(D^mjb^a)1iirefeSP. G. li, 0. 5d 

BJilfSJM^S:, P. G. $:ifA-t-<2>OADM6 4(DO 
ADMW^M^2 8 SlCfi^-r-S. 01 6CDS9 
V^T, OADM0JilIlII?&2 8 5li, Z-CDi/X^-AflJ^Iil 
!S6 5*^e>®*i3t{CS-5^, VAT 2 2 0, 2 5 6 SrS 
^^T#ch. ©Jtlx-^^VSrii^-rSo O A DMf IJWEI!^ ' 
2 8 5li, ^L^^^S:M0 2 5 4, 2 5 8©^:^?*^ 
e>5i^U BSilf •5^U"<;i'i:^-5J:e){CVAT2 5 
e&g^-rs. ^LT, OADM»?llIIi!&2 8 5li, M 30 

[0 2 2 8] i/y^'fi^uMm^G^it. m^amr^^ 

Wt^t. 01 5(DS 7 2{C^§:MU S7 2^CV^b 

5 8 OCD^aSStfe), — 01 5©S8 2^CfeV^T, 
i/X5^Af[I^iaS&6 5ii, p. G. p%®:/Ux> 7 rS> 

6 5 Id:, fmcDf^^. ii^7UTV^;5:V^^^Cti, 015 
CDS 8 SCD^iSSrffvv »lTLT^^S«^^c^i, yjx 

[0 2 2 9] 01 5CDS 8 3^C^3V^T, i/X5=-A$U®[a 40 
S&6 5li, #OADMf^J^^IlIg&2 8 5tC#OADM6 4 

<Z))t*i<iig§2 0 KDUiijx^i^ h;i/&m:^-tSJ:e)K:Ji 

S^-fSo 01 6<Z)S 9 3^Cj3^^T, #OADM6 4CDO 
A DMM^SS 2 8 bit. ZKD AmilIS& 6 5 *^ 
^(Dim^^i^X. tlzf'^2 0 2.ti^h(Dm'^SPA2 8 
llCASift-SJ;-^lCSW2 8 0&^ySlx-5, ■€-bT, 
#OADMf!j^IlIg&2 85 li, SPA281 (Dffi* 
itiiiitl2 0 1 0:>^ti7.^^ h;b) $:i/:^5=-A$!p[lIg&6 

[0 2 3 0} 01 5©S 9 4^CfeV^T, t/J^^AfOPEI 50 



^6 5ii, S7 3®iKm*^e>3titi|li§l2 0 KDASEfe 
J:t)fxn-^^jii^S:§I< Zli:tC j:oT#0 ADM6 4 

(^9) Srffli'^T, rcDAij:^^^ h;b;«)^e>p. G. 

«?)So ^UT> i/>c.^A»IiB&6 5l±, #P. G. IC 

[0 2 3 1] 01 5CDS 8 5^CfeV^T, i/J^^T^AfO^HI 
g&6 5l±, P. G. |*I©#ch. tCj3l-tSr/'Ux>7r 

h. ©gPi^SNRj $:P. G. 5:Jf A-r-5=g-OADM 
6 4®OADM»f|lI?&2 8 5{Cfga^-tSo 016(08 
9 4{CfeV>T, OADMS!lWiaS&2 8 5{i, ZCDS/X-t" 
AflJ^a¥[lIS& 6 5 *^ f> COfl^lca^V ^Tal5^^ S N R j 
^^S-ch. COPinj VAT 2 5 6 S:ffiV\T#c 

h. (Z^tb-^^I/Sr^fSo OADMftfJfIl|g&2 8 5 
li, ^b^*S^5:M0 2 5 4, 2 5 8(Dffiij*^e)Sl^ 
L, g^il-tS3^l/'<;i/i:^;-5i:e){CVAT2 5 6S:ii 
Sf-g). ^LT, OADMM^IiIS&2 8 5tt, iigP<Z)|| 

[0 2 3 2] -yx'rimmwm,<o b\-t^ liM©iiilT $:St 

oKi/T.'rh.fmme 5i3J:yf#OADMtlPllIi^2 
8 5li, #ch. (Z))16L/^;i/$:ffi^t--SZli;lCJ:y, m 
^CDch. 5:5M-*fA- jE©-t--&OADM6 4 5:^-t 

[0 2 3 3] mz. g!I®||^©^^^COV^TI5iW•t•^>o 

(n 3 (Dmm^M). m 3 ©^s^Ma, 1 ^ l 

li#]Sl 4, li*:^3 1, fe<fc?>*, ft^^SS 2lCiMg<^ 

ig0^{cMf5-r -53^ s N Yim^m.(Dmmmr^^^o 0 

vmm,hm<nmmmm.^m-tmx-&^. 
[0 2 3 4] 01814, ^zo:>^^m\z.is\-t^mMm 

j^(D-7n-^-V-h$:a^f0-efeSo 017 (a) ICS3 

-5= ^ei2l!?&7 2<Z)r4{Ct4, ei9I^S:lie>'«3t$:if 
lig-rS^®^? 3:^)'^S4^TV^So ^^7 3^4, ^ 

<j;e)jc^»iai^3 1 Qti^^m^^mm^i 6/\jI 

&?RI^-r-2>c ^LT, ?t»ia]5&7 eiCtt, A*^g7 7 
feJ:t>**5^S7 8;<)^g^25nS„ A:^3iSg7 7{4, 
-r ^y^^=^r-3i<- K^il*®?il^g§$&(^)*i^^i:*$:A*-r 
^^S7 814, CRT^?«[^7^-f:^y 



(27) 

51 

HI 7 (a) X'it. l|lM7 3-l*^e)^5M7 3-5*■r' 
(Z) ISIS®)^ S N R ^m^-t^^^B bT V 

[0 2 3 5] 01 7 (b) ICfeVNT. ^7 3{CAM$tl 
feWDM^3^-^li, ;«jy^3 0 1, 3 0 2, 3 0 
3. #±?S7^^n3t7r-f/^3 0 4, ;*3:;^^3 0 5fe 
J:t)fl SOS 0 6S::^bT, ^fcJt(i$*vTM7 3*^e>lt 

[0 2 3 6] :^:/^3 0 1 it. AiifS4xfcWDM:&^3t 
M-^(D-aPS::$^I2LTSPA3 1 l(CA*f31±So SP 10 

A3 11 li, S3tbfeWDM:&^3t^-t«)x^i' h;wc 

Mf5Lfem#$:S£m»[Hlli!S3 1 6{Cffi;^1--&„ 

3 0 2li, A*f^ti;tWDM:?J^^#®-SP$::J>IHL 

TJfxh^f'f^r-K (;j^T, rpDj ilB&iB-tSo ) 3 1 

2 lCA*f P D 3 1 2 IJ, Vtz.%(D% 
tcmLfe«-f-$:Mm»IaIB&3 1 e\Z&,f]-t^. 

[0 2 3 7] LD3 1 3, 3 1 4 ^±^ll7t;^ 

D 3 1 3 A>e><Diil®)tli, ^-Zfy 3 0 3 T**^^ 3 0 2 

)t:7r-f A3 0 4 (C'gt^&SnSo LD3 1 4;^)^e>®^S^I@ 
fiZf^ 3 0 5 S::^L/T, #±!S?t^^D3t:7T-f 
7^3 0 4{C#^StvSo ZKDJc-plCLDS 1 314. #± 

!S7T^^n^7 r >f /^SrtJr^ifliifiMU l d 3 1 4 li, 

[0 2 3 8] ^fe, itiIii-r^^WDM^5t{S-^$:3iB^ 

^D)^^T'YAS:iii®-rSii:*^T'^i>a^lCli, LD 

3 13, 3 1414, ^^•rt^7b^— :&T-J:V\ %yT 

A\zmi^t\'^%±mm\-t. mm-t^^vi-DM-m. so 

5 5 0 nm^-efe-g>#^{Cl4, #±IS7t^i: L/Tx;i/t:' 
"t^A^^ (Er) *^3*X, WDM:&^5t#^5?)n 4 

5 o^-efes#^tci4, ^iJi^^iiLT^yU'^'A^T^ 

(Tm) ;^)'^$tlSo :iL)\^\f^U5xm^^V^V 
U -i? A7^(4, i: t;ic^ > ^ y Ko#±M7T^cD 1 o 

ffi(bTV^-g)o 40 

[0 2 3 9] ^=KS^^mi&D>t-7T-r/N'3 0 4ii, 

e>!s6^ &"®iR-t-5 z: J: y 7 r -f /^i^^^i^^T^ 

[0240] ISOSOSli. — :;?|p»C®»3tS:3®S-t 
^m~-t. iSM^A'^LDS 1 3, 3 1 4CMoT 50 
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52 

<^t. LD313, 3 1 414, eS£li^l®l"I«)*t)*t> 

3.CDfc«?)> I S03 0 6{CioT3 

[0 2 4 1] l£MfiJ^lHlS&3 1 614, SPA3 1 

lfcJ:tKPD(3!)ffi:*Jil^^U 3 1 5^C|SM$*lTV^S$| 

mt. LD3 13, 3 14, :^77'^3 0S, 3 0 4i3<i: 

[0 2 4 2] m^mitii^^\^m^i^\zmm>wnt. 

.Bj^7 2lc*ffS;u Ml4M7 3lc*fiS:-rs. 4tic, » 
#:®8^v^blf*3Sl 4^cfl^<o5§^^c33v^T^4, Ste 

#Si4SPAS 1 lfeJ:t>*PDS 1 2{C*i-J5S;U WMM 

ii^z<Dmmmii(D$mmmz-D^^x\t. ^ms^Wi 

t4M7 3{CMfS;U ?SlIS#m4SAP3 1 IfejctKPD 

3 1 2{cMfS;u ?^iiij?&i4?g»as&7 6{c#f5-re„ 

[0 2 4 3] |f#3®3 2{Cf^®|§^i:m3(D^fi©^ffi 
i:©*ffBBB^lcov>Tl4, ifl!l^liIg&l4t^aiB&7 6tc*r 

m3(Dm^m.<D^m%^) mz. ^z(D^miz 

[0 2 4 4] Hl8lCfeV>T, !^M7 614, A:*^ 
g7 7{cJ:oT?SilfeBg*&A^Ji^StvSo ^LT, ^^lU 
g&7 614, #M7 StCSPAS 1 l©ai:^, PD3 12 

(Dn^±^iiTm^mm^'^-t^^o\zmB-t^ (si 
0 1). ^mi ^(DmmMm^z 1 6i4, z:®fia^ic 

J; y ±i2E®'ff^f%^(DM-t 7 6 /\'fro^1-S„ 

[0 2 4 5] ?t^S&7 614, S^b^34xe>^tCS 
•:5^^T, #M7 3rillC, #ch. (DA^Jt l^^^l/?:* 
AS. -t^lfct., #M7 3z:t^CO^^T, J^iaB&7 6 
14, PD(DHiijS:WDM:)?^3tfi-^®ch. iS[lCf!loT 
iMOch. ^ityCD^l/'^;!/?:^*?), SPA311© 
{f}*A^e>#*6>tiS c h. H(ZM1MS:^©^ l/^MdjD 
3St-S. z:e)L.T?g^IlB5&7 6l4, #ch. (DAijytU 

[0 2 4 6] J^Ctlll^7 6^4, «-^7 3 ri:lC:^«?)fc# 
ch. :ri:^Z)A*y6^^MC«■:5^^T (S3) , ^«£*5 
t,, («9) {Cj:oT=&M7 30)a54>3tSNRS:#tt)S 

(s 1 0 s) o mmm^'j 6(4, «-c h. rtic 

fe^^^^ S N R®im&^ 1 ^ 7 3 -l7()^e>^ 5^7 3 -5 

txim-t^z.tiz^^x^^mi:^i^^ (SIO 

4) . 

[0 2 4 7] ?iBliI{^7 614, #ch. ZTiltC 
R$:*«bS (SI 0 5) o -fL/T, #«)fe^SNRS:^1' 



(28) 
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II1M7 3-lA^e>||5«7 3-5*T'a)^r^lCfei-j-S#c 
h. ®3tSNR&*«?)SZ:i:i<)'!-e^S= 
[0 24 8] ^fe. S104{CS3V^T^ fD5:Sf-5^H5: 

3i:;!)'?-e^S„ m^lt. 112^7 3-2ANe>||4^7 3-4 
* T?©^ S N R ^^l^i>m^X'lt, S 1 0 4 tCfe V NT, 

(D^^mzmi 3-2;5)Nej||4M7 3-4*-ei)n»-rsti 

ISJ:VN„ 10 
[0 24 9] HSOD^S^^tCfeVNTti, 

SNR?: (^3) tCcfcoTS^bfe;?)^, (^5) lCj:o 
T^mLX%^\>\ $fefc, 3 5:01 9{C^-^J:o 
(C^-rS^i:tCj:y, (^1) . (^2) , (^4) 
*J:t)5 (.^6) (Cj:oT^-rS^il%)T'^S. Ell 9 

So 

[0 2 5 0] mi 9 (a) lCfeVNT> ^7 4ldu m^J^t 

l/'<;i/S:?H!l^-rSfe«)lc, 017 (b) iz^-tm^siz 

fet-JSSPA3 1 l33J;t>'PD3 1 2lC^BSi-€>SPA 20 
3 18 S«i;t>*PD 3 17S:ISO30 6(DM&Mizm^ 
Xm^-^^^c cfcoT, ^7 4{CA*f3nfeWDM:&^ 

:*:/93 0 3, #ddS7^^>t7r>f/^3 

04, ?!j:/^3 0 5, ISO3 0 6. :*^^3 0 7feJ; 

3 O 8 Sr^^bT, M7 4;5)^e>j|ifm$4x-5o 
[0 2 5 1] :^zf^3 out, AltStlfeWDM:^^^ 
€-f®-^|lWUTP'Dl3 i TlzTM^'^^o^P^ ' 

mt. ^^Lr^^(Dyt\^^MzMfZ^i-r^m^^^m 

WDM:^3^f #(Z)-^P ^^mX^X S P A 3 1 8 fCAl* 30 
SiirS, SPA3 18li, S^bfcWDM^Jt^-^CD 
7.^^/ h;wc*ff&bfc#-^S:S£Si!H»IlIii^3 1 6{cm:t» 

[0 2 5 2] ^fe, -€-®fl&(©^li, Ell 7 (b) tCat 

tm^CDmi A-%:mn (a) (Z)^7 3®f^;b'JtC'gOT 
bfe#^Tl±, SfcS-yeSNRS: (^6) {Cj;oTS^ 
U JtSNRS:?S!l^-tS3i:*^T*SS„ *fc> 019 
(b) fCfeVNT, M7 5li, J<ti%\^^)\^^^X}^±% 
l/'<;i/&a!l^f -SfefetC, mi 7 (b) tC5^-tSPA3 40 
1 lfeJ:t>*PD3 12, ;&e>mc, mi 9 (a) IC^f 
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